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PART ONE 
INTRODUCTION 





Section I GENERAL 


1. SCOPE. | 

a. Arrangement. This manual is published to guide and in- 
form personnel using and maintaining flame thrower, portable, 
M2-2. Part One contains general information; Part Two is a 
guide to operation; Part Three gives maintenance procedures. 
The Appendix discusses shipment and storage procedures, and 
applicable publications. 

b. References. References are listed in the Appendix. The 
list includes field manuals, technical manuals, and Army Regu- 
lations. - 


2. RECORDS. 

Although no standard maintenance forms and records are furn- 
ished, an improvised list should be kept of the number of times 
each flame thrower has been fired. The list indicates when 
it is necessary to provide the after-six-missions preventive 
maintenance and lubrication. It should be tacked or glued to the 
inside surface of the packing-chest lid and each flame thrower 
should always be returned to its own chest. 


Section II DESCRIPTION 
AND DATA 


3. USES OF FLAME THROWERS. 
Flame throwers can: a. Penetrate openings, such as em- 
brasures and gun ports, and fill the fortifications with flame and 
smoke. _ | 

b. Burn, asphyxiate, and blind enemy personnel, causing cas- 
ualties, shock, panic, and abandonment of a fortified position. 

c. Ignite combustible parts of shelters and materieland start 
detonation of sensitive ammunition and explosives. 


PAR 3 INTRODUCTION 


ng with liquid fuel, 


. 


“4 


i 


Fig 2. F 








PAR 3 


DESCRIPTION AND DATA 


*seyNUTU TeISsAss 
IO} 19312} UO SUING pUe [eng pInbIyT ueY eSuer LaeZuoT Sey Tong pousyoIyL “[eNy peusyory} yYWM BULA “¢E SIF 











PARS 3-4 INTRODUCTION 
d. ‘‘Shoot around corners,’ when fuel is fired from dead or 
blind angles. This is made possible by the billowing and swirl- 
ing movements of flaming gases. Blazing thickened fuels also 
ricochet from wall to wall in fortifications. 

e. Cause the enemy to close ports, temporarily putting the em- 
placement out of action and thus protecting the demolition party. 

f. Mop up dug-in personnel. 

g. Eliminate enemy nests in street or jungle fighting. 


4. CHARACTERISTICS AND EMPLOYMENT. 

a. Action. Fuel is propelled into the target by a charge of 
highly compressed air or nitrogen. As fuel leaves the gun of the 
M2-2 portable flamethrower (Fig 1), it is ignited by contact with 
flame from charges of incendiary mix held in an expendable ig- 
nition cylinder. 

b. Bursts. A continuous stream or separate bursts may be 
fired for approximately 8 to 9 seconds, not including time between 
the bursts. The five incendiary charges in the ignition cylinder 
are controlied by the trigger and can ignite several bursts. 

c. Range. Portable flame throwers are fired at extremely 
close or point-blank range for best results. (Par 22) Effective 
range for liquid fuels (Fig 2) is as far as 20 yards, and for thick- 
ened fuels (Fig 3), 40 yards, but underbrush and adverse winds 
can reduce the distances. 

d. Weight. To keep the weight as light as possible and still 
provide strength to withstand very high pressures, most parts 
are made of aluminum or sheet steel. 

e. Tactics. Two or more flame throwers are generally used 
on a mission with other weapons of the assault squad. (See FM 
31-50, ‘‘Attack on a Fortified Position and Combat in Towns.”’ 

f. Firers and assistants. One man carries and fires each 
flamethrower. Well-armed assistants accompany firers to give 
close protection and to serve as emergency replacements. 
Whereas the M1A1 portable flame thrower may require the help 
of an assistant to open the pressure-tank valve, the M2-2 flame 
thrower pressure-tank valve is located within reach of the firer 
and is operated by him without assistance. Firers and assistants 
should be thoroughly trained in operation of the weapon. 

g. Charging and filling. In order to replace pressure tanks 
(cylinders) of earlier types of flame throwers, it is necessary 
to unscrew and screw threaded connections. Experience has 
shown that this frequently resulted in damage to threads, leakage, 
loss of pressure, and loss of range. It is also necessary to use 
tools to replace each pressure tank (cylinder). The design of the 
M2-2 flame thrower eliminates these difficulties. The tank group 
(Fig 4) may be charged and filled as a unit with or without gun 
and hose. The quick-connecting tank coupling permits rapid 
interchanging of empty and full tank groups by the firers or as- 
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Fig 4. Tank group. 


PARS 4-5 INTRODUCTION 


sistants. This is done without tools, takes very little time, and 
cannot cause leakage, loss of pressure, and loss of range due to 
damaged threads. 


5. DESCRIPTION AND FUNCTIONING. 
The flame thrower consists of two major groups: tank group and 
gun group. Detailed descriptions of assemblies and parts are 
included in Paragraphs 66 through 76. 

a. Tank group. (Figs 4 and 5) Carried upon the firer’s back, 
the tank group holds fuel and pressure. The tank group may be 
identified as tank, fuel, portable flame thrower, M2, assembly 
D81-1-482. It consists principally of: 

(1) Two fuel tanks, holding a total of 4 gallons of fuel, and 
joined by a tank connector to form a single fuel reservoir. 

(2) Pressure tank, charged with highly compressed air or 
nitrogen used to propel fuel from the fuel tanks through the gun 
tothetarget. Thetankis large in capacity to assure ample pres- 
sure and uniformly long range throughaut the firing. 

(3) Pressure-tank valve, which releases air or nitrogen 
through the pressure regulator to the fuel tanks. The valve can 
be opened by the firer without the assistance required in the case 
of the M1A1 flame thrower. 

(4) Pressure regulator, which automatically assures delivery 
of air or nitrogen to the fuel tanks at the proper pressure. The 
regulator is located in a position where it cannot easily be dam- 
aged. 

(5) Carrier, which suppcrts the tank group on the firer’s back 
and shoulders and secures it to his body. It includes body and 
shoulder straps and quick-releasing fasteners. 

b. Gun group. (Fig 6) Carried, aimed, and operated by the 
hands of the firer, the gun group ignites the fuel and directs the 
flame into the target. It includes: 

(1) Fuel hose, which conveys fuel from the tank group to the 
gun. The fuel hose may be requisitioned as hose, fuel, portable 
flame thrower, M1, assembly B81-1-498. 

(2) Gun, which ignites the fuel and directs it to the target. 
The gun may be identified as gun, portable flame thrower, 
M2, assembly D81-1-405. It consists of: 

(a) Fuel valve, which discharges fuel through the barrel. 
The valve is operated by squeezing the valve lever and the grip 
safety, which are on opposite sides of the valve grip. -The valve 
also includes a barrel from which the fuel is ejected. The ignition 
head is supported on the front of the barrel. 

(b) Ignition head, which ignites the fuel as it passes from 
the nozzle of the barrel. Witheach pull of the trigger on the front 
grip, one of five charges of incendiary mix in an ignition cylinder 
is ignited. This pilot flame ignites the fuel as it is propelled 
from the gun. 
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DESCRIPTION AND DATA PARS 6-9 


6. IDENTIFICATION INFORMATION. 

The words ‘‘Chemical Warfare Service,’’ model numbers, serial 
numbers, lot numbers, weight, cubage, manufacturers’ names, 
contract number, and date of packing are indicated on the packing 
chest or the equipment. The numbers and letters shown on the 
equipment should be referred to when repairs are required. The 
tank group and the gun (without the fuel hose) may each be marked 
“M2”? and the fuel hose may be marked ‘‘M1,”’ although all of 
these are components of the M2-2 portable flame thrower. 


7. DIFFERENCES IN MODELS. 

a. M2-2 and ES portable flame throwers. Portable flame 
thrower M2-Zis identical in all important respects with portable 
flame thrower E3. (The E3 flame thrower, when standardized 
with some modifications, became the M2-2.) Operation and main- 
tenance of the M2-2 and E3 are in general the same, and the parts 
are interchangeable. 

b. M2-2, Ml, and M1A1 portable flame throwers. Portable 
flame thrower M2-2 has the same fuel capacity but differs in 
construction from portable flame throwers M1 and M1Al1. Parts 
are not interchangeable except as stated in Paragraph 8. 


8. INTERCHANGING PARTS WITH M1 OR MIAI1 FLAME 
THROWER. 
Touse an M2-2 gun with tank group (fuel unit) of an M1 or M1A1 
portable flame thrower: 

a. Remove fuel hose from M2-2 gun. 


b. Screw a 3/4-inch by 1/2-inch pipe bushing into the side 

opening of the fuel-valve body. This bushing is furnished in the 

spare parts kit of each M2-2 portable flame thrower. (Par 10) 
c. Screw the fuel-hose assembly of the Ml or MI1AI flame 


thrower into the 1/2-inch opening of the bushing, using a wrench 
to make a tight connection. 


9. DATA. 
All data are approximate. 
a. Range. See Paragraph 21. 


b. Duration of fire. 
~(1)° Fuel. 

(a) Continuous discharge of approximately 8 to 9 seconds, 
or 

(b) Several short bursts totalling approximately 8 to 9 sec- 
onds (not including time between bursts). 

(2) Ignition cylinder. Five charges in each cylinder, 8 to 12 

seconds per charge. 
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c. Weights. 

- | : Pounds 
Portable flame thrower M2-2, empty, in shipping 

chest (including the chest and all contents)......... 110 
Portable flame thrower M2-2, empty.............. 43 
Portable flame thrower M2-2, filled with fuel...... 68 to 72 
Mark. SFOUD.COMpCY 6565-5 dd ce Ge sidoe 8 cece ate eae Bees 35 
Tank group, filled with fuel ............200000 60 to 64 
GU ST OUD 05s, isa Ks ee awe a Sa a a eee a 8 

d. Dimensions. é 

7 Inches 
GU, LOTR EI sod: es in Bie ecb: Oh eva ie asa Gest ee wae a de 
Puel hose;. lenge j::5:. 03 4a ei4.4 ae ed o HS Oe ew eS 37 
Tank CYOUD; NIG 6c -<6.5 2. echoes aoe oie ae a os 27 
Man Croup WlGUs Gis aw Bes SS Ace a a a ee ae 20 
Tank group, DIeaguy cj o idea be hw ok Be ee 11 
Packing Chestos4 kak Ave w ae Ee awe ee 34 x 23 x 19 


(Cube of packing chest: 8-1/2 cubic feet) 
e. Capacity of weapon. 


Ignition cylinder (M1 or E1)....1 (which includes 5 incendiary 
charges) | 

BUS Leo: yee a tet oe KS. Se eee ees Oe 4 gallons plus void for air or 
nitrogen 


f. Pressures. 


Pounds per sq. in. 


Pressure tank 2:6 6.6 isre¥ cobs Ue OE Oa 1,700 to 2,100 
Buel tanks. ade dsc dS oS OR ei See eke BS 350 


g. Ratio of expended supplies. For every 100 complete fillings 
of the flame thrower, the following supplies are normally ex- 
pended: 

(1) Nitrogen contained in fifteen 220-cubic-foot cylinders or an 
equivalent volume of compressed air. (Eleven cylinders are ex- 
pendedif the four-place arrangement described in Paragraph 32 
is used.) 

(2) 450 gallons of fuel (400 gallons plus 50 gallons for spillage, 
spoilage, and evaporation). 

(3) 100 ignition cylinders. 

(4) Ifthickened fuel is used, 135 pounds (in cans of 5-1/4 pounds 
each) of U. S. Army fuel thickener. 
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Section III TOOLS, 
PARTS, AND ACCESSORIES 


10. ITEMS WITH EACH FLAME THROWER. 
The items listed below or their equivalents (Fig 7) are included 
in each M2-2 flame-thrower packing chest, in addition to the 
flame thrower. Numbers listed withitems are Chemical Warfare 
Service stock numbers. 

a. Kit, tool, for portable flame thrower M2-2, assembly 

-6-50. 

b. Kit, spare parts, for portable flame thrower M2-2, as- 

zeny eer 6-52. i 
Cylinder, ignition, portable flamethrower M1. (6 cylinders, 

int cans containing 2 eac 

- Technical Manual 3-376A, ‘‘Portable Flame Thrower 
M2-2.” 

e. Gun mounting board. (Fig 10) 

f. Plug, coupling, E81-1-514 (for use in tank coupling when 
filling tank group with gun detached). . 





Fig 7, Items packed inchest with each flamethrower: A — Spare 
parts kit;B — Packing list;C — Threecans of ignitioncylinders; 

D — Tool kit; E — Coupling plug; F — TM 3-376A, ‘‘Portable 
: Flame Thrower M2-2,”’ 
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ee .°* 2 


Fig 9. Contents of spare parts kit: 
A. 1 Diaphragm, valve, assembly, A81-1-416. 
B. 1 Case, spring, assembly, B81-1-444. 
C. 1 Bushing, pipe, head, 34-inch by 1/2-inch 
(galvanized iron), H98-5-93. | 
D. 2 Washers, coupling, A81-1-513. 
E. 3 Heads, safety, R81-1-561. 


rs 





Fig 10, Packing chest open, with gunon mounting board, Tool kit, 
Spare parts kit, and cans of ignition cylinders in boxes at right. 
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PARS 11-12 


OPERATING INSTRUCTIONS 


PART TWO 
OPERATING INSTRUCTIONS 


Section IV GENERAL 


11. SCOPE. 


Part Two of this manual is for the guidance of operating person- 
nel. It includes information on the controls and on operation. 


Section V SERVICE UPON 
RECEIPT OF EQUIPMENT 


12. NEW EQUIPMENT. 

Upon receipt of a new flame 
thrower, the following proce- 
dure should be carried out: 

a. Cut packing-chest steel 
straps and seals with pliers. 

b. Remove the screws, if 
present, from top of chest. 

c. Open two latches at front 
of chest. 

d. Lift lid backward and con- 
nect chain from inside of chest 
to inside of lid. 

e. Remove moistureproof 
paper. 

f. Remove gun from carton. 
After removing waterproofing 
tape from ends of hose, connect 
hose and gun. (Par 17) 

g. Remove mounting board 
and place gun with hose on the 
board as shown in Figure 10. 
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Fig 11. Screwing deflector 
tube in safety head on left 
fuel tank. 


SERVICE PARS 12-14 





PRESSURE- TANK GRIP SAFETY VALVE LEVER TRIGGER 
VALVE HANDLE 


Fig 12. Controls for operation of portable flame thrower M2-2. 


h. Remove spare parts kit, tool kit, cans of ignition cylinders, 
and other items from packing chest. 

i. Compare contents with packing list found in or on packing 
chest. Inspect all contents carefully for completeness, correct 
adjustment, and good condition. 

-j. Insert deflector tube in safety head on left fuel tank. (Fig 
11) Outlet should face to rearand ata 45-degree angle to opera- 
tor’s left shoulder. (Fig 18) Screw in deflector tube by hand; do 
not use wrench on deflector tube. Tighten lock nut with wrench. 

k. Before use on a mission, test-fire the weapon. (Par 56 b) 

1. Save the packing chest for storage of the equipment when 
flame thrower is not being carried ona firing mission or serviced. 


13. USED EQUIPMENT. 

When they apply, the same steps should be taken as in Paragraph 
12. Any wornor damaged parts should be replaced. Areas where 
paint has worn off should be touched up with fresh paint. 


Section VI CONTROLS 


14. CONTROLS. 
The firer uses the pressure-tank valve handle, the trigger, and 
the valve lever and grip safety (Fig 12) in succession as follows: 

a. Valve handle. The pressure-tank valve is operated by turn- 
ing a handle on the valve flexible shaft within reach of the firer. 
Counterclockwise operation of handle releases pressure to the 
fuel tanks. Clockwise turning closes the valve. 

b. Trigger. The trigger is at the front gripof thegun. Pulling 
the trigger vigorously ignites anincendiary charge in the ignition 
cylinder. This in turn ignites the fuel as it leaves the gun. The 
trigger action also causes the ignition cylinder to revolve one- 
fifth of a turn, presenting another charge for firing. Each of the 
five charges may thus be used in rapid succession, if necessary, 
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PARS 14-17 OPERATING INSTRUCTIONS 


by pulling the trigger vigorously as many as five times. 
c, Valve lever and grip safety. The valve lever and grip safety 
are mounted on opposite sides of the valve grip of the gun. When 
both controls are compressed, fuel is propelled from the gun. If . 
either the valve lever or the grip safety is not compressed, the 
fuel valve remains closed and the fuel remains in the weapon. 


Section VII OPERATION UNDER 
USUAL CONDITIONS | 


15. TRAINING. 
Effective use of the M2-2 portable flame thrower can be achieved © 
only by diligent practice with the weapon. Untrained firers or 
assistants should never be sent on a mission. | 

a. Practice. Firers should practice under varying conditions 
of wind, range, elevation, depression, and traverse. The short- 
ness of the total firing time (approximately 8 to 9 seconds) de- 
mands split-second judgment and coordination. 

b. Use of water in training. Water may be used (instead of 
fuel) for elementary practice firing. Ignition cylinders are not 
used with water. The water under pressure may cause serious 
injuries topersonnel at 10 yards. After practice with water, the 
gun should be disassembled (Pars 73 through 76), cleaned and 
dried piece by piece, and lubricated. (Par 49) 

c. Use of fuel in training. When using fuel in training, select 
or prepare a practice field of fire which provides at least 125 
yards for range and 30 yards for spread. If the field contains 
dry grass, brush, or other flammable material, a fire-fighting 
squad should be available with equipment and source of water. 
Assistants and observers should stay well behind the firer be- 
cause of danger from wind shifts. See Paragraph 40 for additional 
precautions. 


16. CHARGING, FILLING, AND SERVICING. 

Before use on missions or for training, flame throwers must be. 
charged, filled, and serviced. Charging with compressed air or 
compressed nitrogen is described in Paragraphs 32 and 33; 
filling with fuel in Paragraphs 34 through 40; and servicing in 
Paragraphs 50 through 56. Test for pressure. (Par 53 d) 


17. CONNECTING TANK GROUP AND GUN GROUP. 
Ifa charged and filled tank group has been brought up to replace 
an emptied one: 

a. Place the new tank group on the ground with the tank coup- 
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ling on top. If the filling is thickened fuel, allow the tank group 
to rest in this position for from 1 to 2 minutes. 

b. Remove coupling plug from new tank group and disconnect 
gun group fromemptiedtank group. Place unthreaded end of fuel 
hose in tank coupling and lock in place. (Par 70) 

c. Lock the coupling plug in the emptied tank group. 


18. LOADING WITH IGNITION CYLINDER. 

a. General. Justbeforethe start of a mission, load an unused 
ignition cylinder into the ignition head. (M1 and El ignition 
cylinders are identical and may be used interchangeably.) Cy- 
linders are packed two to a can. Do not open cans until ready 
to load for a mission. The second cylinder in the can should be 
used in another flame thrower on the same mission or as soon 
as possible after opening the can. Partly used cylinders may be 
employed in training. 

b. Precautions. Care must be taken, whenever cylinders are 
handled, to avoid any blows or pressure against the metal match 
ends. (Fig 13) Face, hands, and other parts of the body should 
never be exposed to front of cylinder or front of gun. 


MATCHES 





PLASTIC 
BODY 


Fig 13, Ignition cylinder before use, 
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c. Procedure. Loading procedure is as follows: 
~(1) Unscrew and remove ignition shield. (Fig 14) 

(2) Place ignition cylinder on end of barrel (Fig 15), being 
careful not to grasp cylinder by its ends. 

(3) Raise nozzle end of gun socylinder slides down against the 
spring case of the ignition head. (Fig 16) If necessary, rotate 
cylinder so it slips down all the way. Do not force cylinder 
into place as forcing may prematurely ignite it. 

(4) Rotate spring case and ignition cylinder clockwise as far 
as they turn freely. ; 

(5) Place ignition shield over cylinder. Engage the slot in the 
shield on the spring-case pin. 

(6) Turn shield, screwing it onto ignition-head body. Make 
sure the threads engage during the first turn of the shield. When 
the slot on the shield engages the latch on the ignition head (Fig 
17), the gun is loaded. 

(7) If shield cannot be turned by hand tight enough to engage 
latch, unscrew shield. Then turn shield backwards until threads 
engage and repeat (6) above. 





Fig 14. Unscrewing ignition Fig 15. Placing ignitioncylin- 
shield, withpressure on latch, derongun. Care must be tak- 
en to avoid striking or push- 
ing metal matches of cylinder, 
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Fig 16. Ignition cylinder in place on gun before replacement of 
ignition shield, 
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Fig 17, Ignition head assembled for firing of gun. 
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19. CARRYING THE TANK GROUP. 

The tanks are supported on the firer’s back and secured to it by 
two shoulder straps and two pairs of body straps. (Fig 18) The 
straps may be adjusted by the buckles to fit the operator. The 
shoulder straps pass over the shoulders and under the arm pits; 
the lower body straps are clasped tightly in front of the body; 
and the upper body straps are clasped across the chest to pre- 
vent the shoulder straps from slipping and the tank group from 
rolling offthe back. Adjustments to the various straps should be 
made untilthe unit is carried with the bottom of the fuel tanks at 
the small of the operator’s back. The tank group should fit snugly 
so that it does not shift if the operator changes position quickly. 





Fig 19, Carrying the gun, with hands in position to fire. 


20. CARRYING THE GUN. 
The procedure for carrying the gun is as follows: 

a. Carry the gun with the hose at the right side. (Fig 19) 

b. Grasp the valve grip with the right hand and the front grip 
with the left hand, being careful not to operate the controls until 
ready to fire. 

c. Keep the gun pointed away from friendly personnel at all 
times. 

d. Do not face the front of the gun at any time. Even when no 
fuel is being ejected, the incendiary charges of the ignition cylin- 
der can cause severe burns. 

e. Keep the gun dry and clean if possible. Avoid getting dirt 
or foreign matter into the weapon. 

Avoid rough handling. 
Wear gloves if available. 
Carry any extra ignition cylinders only in metal containers. 


[ S109 [+s 
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21. OPENING PRESSURE-TANK VALVE. 

The release of pressure into the fuel tank causes a hissing sound. 
Therefore, open the pressure-tank valve while still out of hearing 
range of the enemy. Do not, however, open it prematurely be- 
cause of the possibility of pressure leaks. To prevent frothing 
of the fuel, keep the tank group in as nearly an upright position as 
possible when opening pressure-tank valve. Be sure to turn the 
valve handle all the way in a counterclockwise direction. Stiffen- 
ing of the fuel hose occurs when the pressure -tank valve is opened, 


22. RANGES. 

Firers and assistants should learn to judge ranges by frequent 
practice under varying conditions. The firers should be trained 
to approach as close as practicable to the target and to fire if 
possible at point-blank range for the greatest results, 

a. Point-blank range. (1) Effects. Atvery close (point-blank) 
range almost all of the burning fuel can be fired at great velocity 
directly through ports and openings into the target. Maximum 
casualties and damage are caused in the hostile position. 

(2) Protection. Common sense precautions are taken to pre- 
vent casualties to friendly personnel from possible ricochet or 
rebounding of flame. If the target includes a vertical wall ata 
right angle to the firer or other friendly personnel, the weapon 
‘should not be fired at closer than 7 to 10 yards. When the weapon 
is fired at small openings in a bunker or pillbox, the firer and 
other members of the assault squad should not approach closer 
than 7 to-10 yards from the target. 

b. Other effective ranges. (1) Open fields of fire. When 
thickened gasoline is used, portable flame throwers may fire 
with considerable effect as far as 40 yards under normal con- 
ditions, depending on wind direction and wind speed. Under the 
same conditions, liquid fuel may be effective at 20 yards. Results 
and accuracy are not as great as at point-blank range. 

- (2) Jungle or thick underbrush. If the target is located in 
jungle or thick underbrush without cleared fields of fire, the 
effective range of the flame thrower is reduced by as much as 
one half, depending on the nature and density of the vegetation. 

c. Ineffective ranges. Although the flame may reach consid- 
erably farther than the ranges stated in b (1) above it may be 
~ useless because of the steep angle of descent and because much 
of the fuel is burned before it reaches the target. 


23. WIND DEFLECTION. 

Wind is animportant factor because of the low velocity of the 

flaming fuel. Wind can lengthen, shorten, or deflect the flame. 
a. Head winds. Headwinds of morethan5 miles per hour tend 

to carry heat or even flame back toward the firer. Liquid fuel 

should not be fired into a head wind of more than 5 miles per 
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hour, The range and accuracy of thickened fuels is reduced, 

b. Following winds or very light winds. Best results are ob- 
tained under these conditions. 

c. Cross winds. When firing at or near maximum range, cross 
winds deflect, break up, and dispersethe flame. They also reduce 
the range. 


24. FIRING POSITIONS. 

a. Ease of aiming. The flame thrower can be fired from any 
position that permits sufficient freedom to aim the weapon, sub- 
ject to the conditions in b, c, and d, below. This includes stand- 
ing, kneeling, and prone. Insome instances, flame throwers have 
been fired with tank groups resting on the ground or on skids. If 
used in this way, the tops of the fuel tanks must be propped up to 
conform to b, below. 

b. Angles of the tanks. When firing, the bottoms of the fuel 
tanks must always be substantially lower than the tops. The tops 
of both tanks must also each be the same distance above the hor- 
izontal and neither tank should be tilted to one side. Otherwise, 
only a small part of the fuel may be blown from the tanks. 

c. Recoil. Stability must be sufficient to withstand the recoil 
from the gun. If possible, the firer should hold the gun snugly 
against his right side to support it and to absorb its recoil. 

d. Protection. Full advantage should be taken of cover and 
concealment, such as shell craters and vegetation. 


25. AIMING. 

a. Sighting. There are no sights on the gun because of the 
short range from which it is fired, the variety of fuels used, and 
the marked effects of wind. (Par 23) 

b. Fortifications. When firing at a fortified position, flame 
must be directed into openings (gun ports, firing slits, ventilation 
screens, doorways). Flame inside gives the desired effects, but 
flame on the outside has little effect on personnel within. 

c. Thickened fuel. (Figs 3 and 20) When firing at or near 
maximum range, it may take several seconds for a burst of thick- 
ened fuel to carry through the air to the target area. Short bursts 
may result in misses at long range for this reason. Skill in aim- 
ing is particularly important with thickened fuel. 

d. Liquid fuel. With liquid fuel, the greatest effect may be ob- 
tained by placing the flame directly on the target. (Fig 21) 


26. FIRING. 
With pressure-tank valve open: 

a, Pull trigger. Pull the trigger rapidly and vigorously. A 
flash should appear at the front of the gun. This shows that an 
incendiary charge of the ignition cylinder has been ignited. Re- 
lease the trigger. (If the flash does not appear, pull the trigger 
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again, or as often as necessary up to five times, until a flash ap- 
pears.) 

b. Squeeze fuel valve. Immediately after pulling trigger, com- 
press the valve lever and grip safety vigorously with the right 
hand. Burning fuel will be propelled from the gun. ~ 

c. Adjust fire. Direct the flaming fuel at the target. Continue 
to squeeze the valve lever and grip safety throughout the burst. 
When thickened fuel is fired, follow the fuel with eyes to the side 
of the stream in order to observe and correct aim. (If eyes are 
directly behind the stream, the flame may obscure the target.) 


27. CEASING OR INTERRUPTING FIRE. 
To cease or interrupt firing, release the controls. 


28. ADDITIONAL BURSTS. 

To fire additional bursts, repeat procedure followed in Paragraphs 
26 and 27, keeping in mind that there are five incendiary charges 
in the ignition cylinder and that the total firing time, not including 
time between bursts, is approximately 8 to 9 seconds. Each of 
the five incendiary Gerace in the ignition cylinder burns for 
from 8 to 12 seconds. 


29. SOAKING THE TARGET. 

When liquid fuel is used, it may be desirable to soak the target 
with fuel first andignite it afterward. To do this, fire one or two 
short bursts without pulling the trigger. Then follow with an ig- 
nited burst, as in Paragraph 26. 


30. AFTER FIRING. 
When the firer has returned from his mission, he should: 
a. Remove and discard the ignition cylinder, as follows: 

(1) Point gun at the ground.. 

(2) Press latch. (Fig 14) 

(3) Unscrewthe ignition shield and allow ignition cylinder to 
fall out. (Be careful to keep the hands away from the front of the 
cylinder.) 

(4) Save the partly used cylinder for training use or destroy 
it by firing from gun after fuel tanks have been emptied. For in- 
formation on care, handling, and storage of cylinders, see Par- 
agraph 31. 

b.. Close the pressure-tank valve by turning valve handle 
clockwise (to conserve remaining pressure in pressure tank). 

c. Point the gun away from personnel and blow out the re- 
maining fuel, if any, from the fuel tanks by squeezing the valve 
lever and grip safety until there is no further discharge, The 
trigger should not be used during this operation. 

d. Take off tank group from the back. 

-e. Inspect, clean, and maintain the flame thrower (Pars 55 and 
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56) or, if experienced maintenance personnel is close at hand, turn 
the weapon over to them for servicing. 

f. After servicing, place the weapon in the packing chest (Par 
77) for protected storage, or prepare it for the next mission. 
(Pars 50 through 53) 


Section VIII AUXILIARY 
EQUIPMENT 


31. IGNITION CYLINDER. 

a. Description and functioning. (Figs 13 and 22) Either the 
Ml or El ignition cylinder may be used. It fits over the fore 
part of the barrel assembly and is revolved by the spring case. 
(Par 76) The five incendiary charges in the cylinder are spaced 
sufficiently far apart in the plastic body to prevent their igniting 
one another. Lead-foil seals, plastic closure plates, and water- 
proof cement make the unit comparatively waterproof. 

b. Action. Whenthe trigger rodis pushed forward, one of five 
metal matches tipped with red phosphorus scratches an igniting 
mixture. The ignition carries toa starter mix and to a few grains 
of black powder on top of the incendiary charge. The black powder 
blows the foil seal and closure plate clear ofthe flame thrower, 
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Fig 22. Cutaway view of ignition cylinder (M1 or E1), 
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and the incendiary charge ignites the fuelas it is discharged from 
the nozzle. The incendiary charge burns for from 8 to 12 seconds. 

c. Packing. Ignition cylinders are packed two per waterproof 
can. Three cans are furnished with each flame thrower. Fifty 
cans (100 ignition cylinders) are contained in each packing box of 
extra cylinders. 

d. Care, handling, and storage. Ignition cylinders contain 
hazardous incendiary material and must be handled with due care. 
The following precautions should be observed. 

(1) Opening cans. Donotopencans containing cylinders until ° 
ready to load foramission. (Par18)Ifan extra cylinder remains 
in an opened can, use it as soon as possible. Any defective cy- 
linders, such as those with damaged closure plates, should be 
destroyed. (Pars 30 and 46) Moisture may affect the cylinders 
and all possible care should be taken to avoid exposing them to 
dampness. 

(2) Handling cylinders. Pressure on any of the five metal 
matches (Fig 13) mayignite an incendiary charge in the cylinder. 
Care must be exercised to avoid putting pressure on the project- 
ing ends of the matches except when firing the weapon. Ignition 
cylinders and cylinder containers should be protected against 
shock. Boxes and cans containing cylinders must not be thrown 
or dropped. 

(3) Storing containers. Containers of ignition cylinders are 
best stored in adry, well-ventilated place, out of the direct rays 
of the sun, well protected against excessive temperatures, Smok- 
ing is not permitted and matches are not used where ignition cy- 
linders are stored. 


32. CHARGING PRESSURE TANK. 

a. General. The pressure tank of the flame thrower must be 
fully charged with compressed air or compressed nitrogen before 
the start of a mission. For the M2-2 flame thrower, a pressure 
of at least 1,700 pounds per square inch is required. This may be 
provided either by the use of an air compressor capable of pro- 
ducing a pressure of at least 1,700 pounds per square inch, or 
by the use of commercial cylinders. The filling and charging 
lines from the service kit are used in conjunction with the cylin- 
ders. Before and after charging, follow the procedures described 
in Paragraphs 51 and 55. 

b. Charging from air compressor. Compressor, air, gaso- 
line engine driven, 7CFM, MI, is a self-contained, skid-mounted 
machine designed for use with flame throwers, It is capable of 
charging pressure tanks of flame throwers and large 200- or 
220-cubic-foot commercial cylinders as well. Instructions for 
use of the compressor will be found in the manual accompanying it. 

c. Charging fromcylinders. Ifanaircompressor is not avail- 
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able, it is necessary to use cylinders containing nitrogen or air. 

(1) Volume and pressure. Cylinders come charged with 200 
to 220 cubic feet of air or nitrogen. Since cylinders with 220 
cubic feet of air or nitrogen have a higher initial pressure, 
it is recommended that they be procured, if obtainable. All cy- 
linders used must have a pressure of at least 600 pounds per 
Square inch. Oneor more of the cylinders must have a pressure 
of at least 1,800 pounds per square inch. Two or more cylinders, 
preferably at least four, should be used, if available. 

(2) Charging capacity. Fully charged cylinders, if properly 
used in rotation, have capacity for charging pressure tanks 
approximately as follows: 

1 cylinder (used alone) ..... 2 pressure tanks 
2 cylinders (in combination). . 6 pressure tanks 
4 cylinders (in combination). . 24 pressure tanks 
5 cylinders (in combination). . 36 pressure tanks 
6 cylinders (in combination). . 48 pressure tanks 

(3) Apparatus. The apparatus for charging two pressure tanks 
by the use of cylinders consists of a filling line, two charging 
lines, and two cylinders. (Fig 23) The filling line and charging 
lines are obtained from the service kit. (Par 48) Plugs are pro- 
vided to close off either half of the filling line when only one. 
flame-thrower tank group is to be charged. 

(4) Warning. Oxygenis sometimes shipped in cylinders hav- 
ing the same threads as nitrogen cylinders. If oxygen not mixed 
with nitrogen, as in air, is introduced into the fuel tanks of the 
portable flame thrower, a violent explosion may result. There- 
fore, the greatest care must be exercised to see that only air or 
nitrogen is used. Before a cylinder is connected, it should be 
tested to determine that it does not contain straight oxygen or 
some combustible gas. This may be done by introducing a burn-_ 
ing splint into a jet of the contents. Oxygen causes the splint 
to burn quickly, whereas nitrogen extinguishes the flame. To 
make the test: 

(a) Fasten athin splint of woodtoawire at least a foot long. 

(b) Ignite the splint. 

(c) Stand aside and hold it before the cylinder outlet. 

(d) Crack the valve slightly to permita small stream of gas 
to emerge. 

(e) Ifthe flame flares up, the gas is oxygen and MUST NOT 
be used. 

(f) .Ifthe gas itself catches fire, it may be hydrogen, acety- 
lene, or some other combustible gas, which also must not be used. 

(5) Attaching lines to cylinders. (Fig 23) The procedure for 
charging two flame thrower pressure tanks from two cylinders 
of nitrogen or compressed air begins as follows: 

(a) Remove the valve-protection caps from the cylinders. 
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(b) Place the cylinders side by side with both outlets facing 
in the same direction. (If the ground is not level enough for the 
cylinders to stand up side by side, lay them horizontally with 
both outlets face up.) 

(c) Before attaching the filling line to the cylinders, blow 
out dust. (Par 33) Then connect, using wrenches to make the 
joints pressure tight. Donot kink or bend the flexible hose. Cy- 
linders must be close enough together to prevent strain on the 
flexible hose. 

(d) Attach a charging line to each of the two couplings on 
the filling line. 

(6) Attaching charging lines to pressure tanks. 

(a) Close pressure-tank valves. 

(b) Unscrew caps from check valves. 

(c) Screw the charging-line fittings onto the check valves. 

(d) Close bleeders. 

(7) Charging. The operation of charging two pressure tanks 
from two cylinders is as follows: 

(a) Close both filling-line valves. 

(b) Open cylinder valves. 

(c) Determine which cylinder has the lower pressure by the 
gages. Open the filling-line valve at the gage showing the lower 
pressure and fill the pressure tanks to the pressure shown by the 
gage. Close the valve. Then open the other filling-line valve 
and fill the pressure tanks until they reach pressures of at least 
1,700 pounds per square inch as shown by the gage. 

(ad) Whenthe pressure tanks have been filled, close the fill- 
ing-line valves. Openthe bleeders on the charging lines and leave 
them open until the pressure in the charging lines is released. 
Then close bleeders. Remove the charging-line fittings from 
the check valves. Screw the threaded caps on the check valves 
and tighten caps with a wrench. 

(e) Repeat steps in (a) through (d) above for as many pairs 
of empty flame-thrower tanks as require charging. 

(8) To insure proper pressure. Care should be taken to make 
certain that the compression delivered tothe flame-thrower pres- 
sure tank is a full 1,700 pounds per square inch. 

(a) If a filling-line valve leaks, tighten the packing nut on 
the valve with a wrench. 

(bo) When the higher pressure shown on the filling-line gages 
is less than 1,700 pounds per square inch, close the filling-line 
valve and the cylinder valve on the cylinder having the lower 
pressure. Removeand replace this cylinder with a fully charged 
cylinder. With chalk, mark the pressure on the cylinder which 
has been withdrawn. 

(9) After charging. Whencharging has been completed: 

(a) Close the filling-line valves. Observe the pressure in- 
dicated on each gage and mark the pressure on each cylinder using 
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crayon, chalk, or pencil. 

(b) Close the valves on the cylinders. 

(c) Remove the charging-line fittings from the check 
valves, replace the threaded caps on the check valves, and tighten 
caps with a wrench, 

(d) Remove the filling lines from the cylinders. Use two 
wrenches and take care not to twist or kink the flexible hose. 
Support the lines during the operation so that their full weight 
does not hang on the flexible hose during removal.’ 

(10) Use of four-place lines. (Fig 24) The filling and charging 
lines found intwo or more service kits may be combined for more 
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Fig 24, Arrangement of cylinders and lines for charging four 
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service kit is used to connect two filling lines. 


efficient charging of large numbers of pressure tanks. An addi- 
tional flexible hose is provided in each service kit for connecting 
two filling lines. The procedure for charging is similar to that 
described above for the two-place line. Air or nitrogen is taken 
first from the cylinder withthe lowest pressure and last from the 
cylinder with the highest pressure. See a (2) above. 


33. PRECAUTIONS WHEN PRESSURE- CHARGING. 
Personnel will familiarize themselves with the following precau- 
tions: 

a. Handling. Handle all cylinders and flame throwers care- 
fully; never drop them and never subjectthem to shocks or blows. 
Keep valve-protection caps secured when cylinders are being 
handled, except when such handling is incident to the use of the 
nitrogen or air. 
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b. Storage. Keepall cylinders and charged flame throwers or 
tank groups (Par 77) inopenor closed storage. They must, how- 
ever, be protected from dampness and excessive rise in temper- 
ature caused by the direct rays of the sun or other source of heat. 
Avoid storing them near highly flammable substances, or in places 
where they may be struck by moving objects. Segregate empty 
cylinders to avoid confusion. 

c. Personnel. Donotattemptto use compressed gases unless 
trained in this work. Use gases only for the purposes for which 
they are intended. 

d. Cylinder valves. Do not tamper with safety devices in cy- 
linder valves. If available, use the proper replacement parts 
for safety devices which are in need of repair. If such parts are 
not available, do not attempt to use makeshifts or nonstandard 
parts. , 

e. Opening of valves. Open valves slowly and fully each time 
nitrogen or compressed air is transferredfrom acylinder. Whena 
‘wrench is used, be sure it is one that fits properly, and that it is 
kept ready for instant use while the compressed gas is being re- 
leased. 

f. Threads. Seethat threads match before making connections. 
Some valves are provided with special threads which must be 
matched by the threads in the equipment being connected. 

g. Correct equipment. Use gages, regulators, hose, pipe, and 
tubing of the type manufactured or specified for the particular 
apparatus or compressed gas. 

h. Repair. Never attempt to alter or repair a cylinder. 

j, Flames and sparks. Do not permit flames, sparks, or ig- 
nition from the flame thrower or other source to touch hose. 

j. Blowing out dust. Immediately before coupling an attach- 
ment to the pressure tank or cylinder valve, open it for an in- 
stant to blow out any dust or dirt. Never stand where gas or dirt 
may be blown into the eyes or face. If the valve is difficult to 
open, apply more force gradually. 

k. Specialdevices. Do not attempt to use any special connec- 
tions or equipment without the approval of a qualified expert. 

l. Keeping valves closed. Keep the valve of each cylinder 
closed when its contents are not actually being released from 
or admitted to the cylinder. This applies alike to all cylinders, 
whether they contain a compressed gas or are empty. 





34. CHARACTERISTICS OF FUELS. 

Thickened fuels give up to twice the range of liquid fuels. The 
‘stream of thickened fuel is comparatively narrow. Most of the 
glue-like fuel clings to and burns in or on the target for as long 
as 6 minutes. Liquid fuels, on the other hand, are largely con- 
sumed in flight to the target. If the location of small openings 
in the target is known, the stream of thickened fuel can be spot- 
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ted by accurate aiming so that most of the fuel enters directly 
into the openings. While it does not billow around corners as 
does liquid fuel, thickened fuel strikes the target with force enough 
to ricochet inside. It clings to skin and clothing while burning. 
It also has excellent incendiary effects. The initial flame and 
smoke are less from thickened fuel than from liquid fuel, but the 
lower visibility, greater range, and much longer burning period 
of thickened fuel compensate for its smaller screening effect. 
Liquidfuels are easier to pour when filling than are thickened 
fuels. 


35. PREPARATION OF THICKENED FUELS. 

a. Ingredients. Thickened fuels consist of U.S. Army fuel 
thickener mixed with fuel. 

(1) Thickener, U.S. Army thickener is supplied in airtight 
cans, each containing 5-1/4 pounds of the material. 

(2) Gasoline and fuel oil. Gasoline alone is often used with 
thickener, but mixtures of gasoline and light fuel oil may be used 
satisfactorily. The light fuel oil can be either No. 1 fuel oil, No. | 
2 fuel oil, automotive diesel oil, or kerosene. These mixtures 
give more heat and do not form crusts. Except in hot climates, 
75 percent or more of the mixture by weight or volume should 
be gasoline, (If too much light fuel oil is included, the fuel tends 
to separate into two layers.) In tropical theaters, a thickened 
blend of 50 percent gasoline and 50 percent light fuel oil has been 
reported to give favorable results. Storage qualities are not 
known, however. Another mixture which has been well recom- 
mended in field reports is 15 gallons of gasoline to 5 gallons of 
diesel fuel oil. Issue gasoline may be used, but locally procured 
gasolines which contain alcohol are not suitable. 

b. Proportion of thickener to fuel. Less thickener is recom- 
mended than formerly. A low ratio of thickener gives a thick- 
ened fuel with many of the characteristics of liquid fuel. One 
can of thickener to 20 U.S. gallons of gasoline, or gasoline and 
light fuel-oil mixture, gives good results. This is a 4.2 percent 
by weight mixture. Except in hot weather, a fuel mixture of less 
than 3 percent thickener requires such long stirring that its pre- 
paration is impractical. 

c. Equipment. Anopen-head 55-gallon or 42-gallon drum and 
an improvised wooden mixing paddle are used. Five-gallon cans 
may be employed to transfer the ingredients. The paddle should 
be approximately 5 feet long, 2 inches wide, and 1 inch thick. 
If a standard 55-gallon, open-head drum with an internal diameter 
of 27-7/16 inches is used, the improvised paddle should be marked 
to indicate gallons as follows: | 


Gallons | Inches 
Be al ek Ge etek bait a, diese de CO cr aan 3- 
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Do not use a metal paddle because of the danger of striking a 
sparkfromthe drum. Never use galvanized containers for mix- 
ing and storing thickened fuels. These may cause the fuel to break 
down and become excessively thin. An improvised funnel may be 
helpful in filling drums with prepared fuel for aging or transport- 


ing. 

d. Temperatures. (1) Below50degrees. Ifthe temperature is 
below 50 degrees Fahrenheit, it is helpful to prepare thickened 
fuel indoors, in a heated room. All precautions should be parti- 
cularly observed. (Par 40) 

(2) Above 90 degrees. When the fuel is hotter than 90 degrees 
Fahrenheit, the thickener reacts very rapidly. In thiscase, it is 
easier to prepare batches of 20 gallons each,but any number of 
batches may be prepared in succession. 

e. Moisture. (1) Effect of moisture. Water in thickened fuel 
breaks down or reduces the viscosity of the gel and thereby re- 
duces the range of the flame thrower. This effect may not be 
noticeable at once, but the stability of the fuel is affected. 

(2) Dryness of thickener. Dry thickener is extremely hygros- 
copic, that is, it absorbs moisture from the atmosphere very 
rapidly.. For this reason, thickener is shipped in hermetically 
sealed tin cans containing the exact quantity of powder required 
for mixing with 20 gallons of fuel to prepare a 4.2 percent mix- 
ture. It is important that the gasoline or fuel oil and gasoline 
be measured out before the thickener container is opened. The 
powder then should be pourea immediately into the liquid. 

(3) Dryness of containers. Itisimportantthat all containers 
used in mixing and handling the fuel be dry. 

(4) Keeping water out of gasoline. Gasoline, especially when 
it has been stored in vented containers, frequently includes free 
water. Therefore, when using gasoline from a bulk-storage tank 
or an open drum, first place it in a clean, dry drum; allow it to 
stand quietly for at least an hour; then carefully pour off the 
gasoline from the top and discard the last gallon or two. 

f. Pouring and stirring. (Fig 25) The liquid fuel is poured 
into the open drum; a pail or a paddle (Par 35c)is usedfor measur- 
ing. One man then stirs the fuel vigorously. Another takes a 
can of thickener, splits it with a machete, bayonet, or ax, and 
pours it immediately into the fuel. Any large lumps of powder 
are broken by hand before the powder is added to the fuel. When 
mixing 40 gallons at a time, the two cans of thickener should be 
opened and added tothe fuel in rapid succession. If the contents 
of the first can are permitted to gel before adding the second can, 
it will be difficult to obtain a uniform mix. Continue to stir. 

g. Examining fuel. Lift the paddle quickly. If the mixture 
drops or runs from the paddle, additional stirring is necessary. 
When the paddle comes out clean, except for an adhering film, 
stirring should be stopped, provided there is no further visible 
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Fig 25, Measuring fuel ingredient into mixing drum. Paddle 
for measuring and stirring is improvised. 





Fig 26, Transferring newly mixed thickened fuel from mixing 
drum to storage or shipping container for aging. 
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settling of particles of thickener. 

h. Loading shipping drums. When stirring is completed, the 
mix is immediately bucketed (Fig 26) through a funnel into the 
shipping drum. The second bung hole should be open, if possible, 
to provide a vent to aid in pouring. Two men do the bucketing, 
each handling one pail so that the funnel may be kept loaded with 
mix andthe shipping drum filled as rapidly as possible. Finally, 
the open-end drum should be picked up and its contents poured 
intothe funnel, Not more than 50 gallons of thickened fuel should 
be loaded into a 55-gallon drum. The funnel should then be re- 
moved and replaced byaplug. The vent opening of the drum should 
alsobeclosed. (See Paragraph 39 for pressure method of filling 
storage drums.) 

i. Unused thickener. Anythickener remaining in opened cans 
should be discarded. Since moisture in the air can mucky ruin 
its properties, no attempt should be made to save it. 

j. Agingandstoring. Newly mixed fuel has the appearance of 
tapioca pudding. (Fig 27) It should preferably be stored overnight 
before use. It may, however, be fired within 1 hour after mixing. 
To keep fuel in good condition, drums for shipping and storing 
must be clean, moistureproof, dry, strong, and unrusted,-but not 
galvanized. They must be kept tightly closed and should be laid 
on their sides sothat rain water will not collect around the bungs. 

k. Testing fuel. Before use on missions, all fuels should be 
tested by being fired from aflame thrower. This is advisable 
because the characteristics of the fuel ingredients often vary. 
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Fig 27. eoaieialns newly mixed iitekened fuel (right) 
with aged fuel (left), 
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36. PREPARATION OF LIQUID FUELS. 

a. Choice of ingredients. Thin fuels are easy to ignite, but 
they lack range and are largely burned in flight before reaching 
the target. For this reason, liquid fuels should contain the lowest 
proportion of gasoline and the highest proportion of heavier oils 
that permits easy ignition. In hot climates, less gasoline is 
needed than in cold climates, Exactness of proportion, how- 
ever, isnot of great importance. Suitable blends are as follows: 

(1) Equal parts by weight or by volume of gasoline, light fuel 
oil, and heavy (bunker) fuel oil. The light fuel oil can be either 
No. 1 fuel oil, No. 2 fuel oil, automotive diesel oil, or kerosene. 

(2) One part gasoline to four parts of cleaned crankcase drain- 
ings. (Par 36e) Unused motor lubricating oil can be employed in 
place of crankcase drainings, but usually it will be unavailable 
for flame-thrower use. 

b. Preparation of ingredients. Before mixing blends, the fol- 
lowing steps should be taken: 

(1) Gasoline, diesel oils, and fuel oils. These fuel materials 
should be allowed to stand quietly for at least 30 minutes to per- 
mit any small quantity of water present to settle to the bottom. 
When transferring the fuel toanother container, remove the fuel 
carefully so that no water is remixed with it. 

'(2) Crankcase drainings. If possible, crankcase drainings 
should be allowed to stand quietly inacontainer for at least 1 day. 
When pouring, take care to prevent the transfer of any of the 
Sludge which may have settled in the bottom of the container. 

c. Equipment. Anopen-head 55-gallonor 42-gallon drum and 
an improvised wooden mixing paddle areused. The paddle should 
be approximately 5 feet long, 2 inches wide, and 1 inch thick. A 
metal paddle should not be provided because of the danger of strik- 
ing a spark from the drum. Five-gallon cans may also be furn- 
ished for measuring and transferring ingredients. Clean, unrust- 
ed, steel storage drums should be at hand. They should be at | 
least 16-gage to have sufficient strength to withstand the internal | 
vapor pressure of the fuel. 3 

d. Stirring. All the ingredients should be stirred in the drum 
with the paddle until they appear to form a uniform mixture. 
This should require approximately 2 minutes: 

e. Crankcase-draining blends. If crankcase drainings are 
used asan ingredient (Par 36b), it is preferable to allow the pre- 
pared mixture to settle for 24 hours after stirring, because the 
gasoline inthe mixture may cause additional sludge to be deposit- 
ed. Even after this settling period, it is recommended that the 
mixture be poured through cheesecloth or some similar fabric 
before the flame thrower is filled. Crankcase-draining blends 
should be allowed to stay in the flame thrower only long enough 
for completion ofa mission, because additional sludge which may 
form from standing will clog the weapon. 
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f. Transferring. The mixture should be transferred either 
directly into the flame-thrower fuel tanks (Pars 37 through 40) 
or into storage drums. (Par 35h) 

g. Emergency mixing in fuel tanks. In an emergency, mixing 
can be done inthe flame-thrower fuel tanks by adding the ingred- 
ients in correct proportions and then shaking or stirring. 

h. Testing fuel. Before fuel is used on a mission, it should 
be tested, if possible, by being fired from a flame thrower. 

i. Storage. Fuelsmay beused immediately after preparation. 
If the blend contains crankcase oils, the fuel should be fired as 
soon as practicable after filling. Other liquid blends may be 
stored indefinitely until required for use. For storage precau- 
tions see Paragraph 40. The storage drums also should be kept 
tightly closed to prevent loss of gasoline through evaporation and 
to prevent moisture from entering the fuel. If stored in the open, 
the drums should be laidon their sides so that rain water will not 
collect adjacent to the bungs. An unrusted and undamaged 16- 
gage or 18-gage drum has sufficient strength to withstand the 
internal vapor pressure of the fuel. 


37. FILLING BY POURING. 
(Fig 28) This methodisthe simplest and quickest for liquid fuel, 





Fig 28, Filling fuel tanks by pouring. Any clean container 
may be used, A funnel may be improvised, : 
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but it may be tooslow for some 
thickened fuels. The procedure 
is as follows: 

a. Stand the tank group on the 
groundoraplatform. If the tank 
group isnot connected to the gun 
group, lockcoupling plug in tank 
coupling. (Par 70) ; 

b. Using a1-3/4-inch wrench, 
unscrew the filling plug and the 
safety-head plug. 

ec. Inspectinterior of tanks to 
see if clean and free from for- 
eign matter, If not Sean, flush 
with gasoline, 

d. Using an improvised fun- 
nel, fill towithin 2 inches of the 
top of both plug openings. This 
allows sufficient void. The tanks 
will then contain approximately 

Fig 29. Wiping plug seat. 4 gallons of fuel. 

e. Wipe the fuel-tank plug 
seats and the plug threads with a clean, dry cloth. (Fig 29) If 
plug has a tendency to freeze to seat, lubricate (Par 49 b) before 
screwing in the filling and safety-head plugassemblies. Tighten 
with wrench. 

f. Wipe any spilled fuel from weapon. 





38. FILLING BY FORCE PUMP. 

A force pump, if available, may be installed with a short length 
of pipe in the top opening of a drum of fuel for filling flame- 
thrower fuel tanks. Keep working parts of pump clean. 


39. FILLING BY BLOWING. 
Thickened fuel may be readily forced into the fuel tanks of flame 
throwers by the use of extremely low pressures of compressed 
air or nitrogen. Flame thrower fuel filling kit E6 or equivalent 
may be used. When equipment is available, filling by blowing is 
more efficient for filling large numbers of flame throwers with 
thickened fuel. Pouring or pumping are more time-consuming, 
depending on the consistency of the gel. The consistency may vary 
among batches even when the same proportion of thickener is 
used. The amount of moisture in the fuel seems to cause this 
variation. The precautions listed in Paragraph 40 should be 
observed. 

a. Source of pressure. When the pressure in cylinders of 
compressed air or nitrogen has fallen too low to beof further use 
in filling pressure tanks of flame throwers, the remaining pres- 
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PAR 39 OPERATING INSTRUCTIONS 


sure may be used to blow fuel into fuel tanks if the regulator valve 
can reduce pressure down to 20 pounds per square inch. For 
precautions, see Paragraph 33. An air compressor or a hand 
air pump (tire pump) may be used in place of a cylinder if the 
latter is notavailable. Pressure of no more than 15 to 20 pounds 
per square inch should be used on the fuel drums. Only a dia- 
phragm-type regulator valve can be used safely. This valve must 
be capable of regulating any pressure that may be applied to it. 

b. Drums. Clean, noncorroded, steel, 55-gallon drums should 
be used. Drums of United States manufacture which meet require- 
ments will be stamped ICC-5 or ICC-5A, followed by three num- 
bers in sequence, for example, ‘‘14-55-44.’’ The number ‘‘14”’ 
indicates the gage of the metal; ‘‘55’’ indicates the capacity in 
gallons; and ‘*44’’ indicates the year of manufacture. A steel 
drum of 14 gage, or heavier, is preferable, but lighter drums 
(of 16 or 18 gage) may be used. Drums made of gages lighter 
than 18 gage (20- or 22-gage) must not be used. Drums should 
never be moved while under pressure. 

ce. Connections. The source of pressure (see a above), the 
drum of fuel, the fuel-filling line, the air hose, and other parts, 
are connected as shown in Figure 30. Threaded adapters are 
used, as necessary, to fit lines to the drum. All threaded con- 
nections should be made tight by the use of wrenches on the 
joints. The drum and the pressure cylinder (if the latter is 
used) should be laid on their sides on the ground or a plat- 
form. The opening of the drum connected to the fuel-filling 
hose should be close to the ground or platform. If tank group 
is filled without gun group, lock coupling plug (Par 70) in tank 
coupling. 

da. Procedure. To fill fuel tanks: 

(1) Remove both the filling and safety-head plugs. 

(2) Inspect interior of tanks tosee if cleanand free from for- 
eign matter. If not clean, flush with gasoline. 

(3) Place end of fuel-filling hose in either one of the two fuel- 
tank plug holes, using a nipple as a spout. 

(4) Start air compressor or pump, or open the valve on the cy- 
linder of compressed air or nitrogen. Open regulator valve on 
filling line by turning handle slowly until gage shows 15 to 20 
pounds pressure, but nomore. Caution: ‘‘Cracking,’’or opening 
a cylinder valve without using the proper regulator valve (Par 
39 a), may result in explosive pressure in the drums. 

(5) Both tanks must be filled to within 2 inches of their tops. 
Close valve on fuel-filling hose to halt flow at this level. 

(6) If noadditional flame throwers are to be filled, close pres- 
sure-cylinder valve, or stop compressor or pump. Then, using 
wrench, Slightly loosen the air line at the drum, allowing pressure 
tobleed, When the pressure in the drum has fallen to that of the 
atmosphere, close regulator valve, 
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(7) Roll drum slightly and gently until fuel-filling hose is at 
top of drum. 

(8) If there are valves on each end of the fuel-filling hose, 
use wrench to slightly loosen hose, allowing gradual escape of 
pressure. Stand away from, and at the side of, the connection. 
Keep hose pointed away from other personnel. Whenall pressure 
has been released, complete unscrewing of hose. 

(9) Wipe fuel-tank plug seats and the plug threads with aclean, 
dry cloth. Then screw in filling plug and safety-head plug as- 
semblies, applying grease (Par 49 b) if plug tends to freeze to 
seat. Tighten with wrench. Wipe any spilled fuel from weapon. 


40. PRECAUTIONS WITH FUELS. 

a. Flammability. All fuels used in flame throwers obviously 
are highly flammable and must be handled, stored, and used with 
extreme care. Diesel oil, fuel oil, and kerosene require the same 
care as does gasoline. 7 

b. Indoor storage. When it becomes necessary to handle gas- 
oline in a roomor building, the windows and doors should be open 
and care taken that no unprotected flame which might ignite the 
fumes is in the vicinity. The doors and windows should remain 
open for a sufficient length of time afterward to allow any va- 
porized gasoline to escape. 

c. Flames and sparks. The presence of open flames, heated 
stoves, electrical tools and apparatus, and other equipment likely 
to cause sparks must not be permitted. Even nails and metal 
cleats in shoes area potential hazard in the presence of combust- 
ible fumes. | 

d. Smoking. ‘‘No Smoking’’ signs must be posted in prominent 
places about the premises and the rule against smoking must be 
strictly enforced. 

e. Ventilation and cleaning. The buildings in which fuel is 
stored or used must be well ventilated and thoroughly cleaned 
every day. No rubbish or other flammable material should be 
permitted to remain in or near such buildings. 

f. Spillage. Care should be taken that fuelisnotspilled. Any 
spillage should be removed promptly. 

g. Safety cans. Safety cans should be used, if possible, for 
storing small quantities of gasoline, as they have covers that 
must be forcibly held open to remove or add gasoline. 

h. Rags. Metal receptacles with metal lids should be provided 
for discarded, oily, or gasoline-soaked rags. These rags must 
be disposed of daily. 

i. Electrical apparatus. Vaporproof incandescent electric 
lamps, switches, and other appliances of approved type should 
beused. Open switches, relays, and similar apparatus, or motors 
with commutators, must not be used where gasoline fumes may 
be encountered. 
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j. Hose. Flexible metal, rubber, and rubber-metal hose should 
be inspected regularly (at least four times a year). and ene 
when noticeably deteriorated. 

k. Toxic fumes. Gasoline fumes are somewhat toxic and 
should not be, inhaled. 

1. Leaks. Leaks must never be neglected, and the fact that 
gasoline is a dangerous liquid must always be kept in mind. In- 
spections for leaks should be made frequently, particularly at 
pipe and hose joints. 

m. Fire extinguishers. Carbon tetrachloride, carbon dioxide, 
or foam-type fire extinguishers should be provided and located 
where they will be accessible in the event of fire. Sand, not water, 
should be thrown on burning fuel if suitable extinguishers are . 
not available. 

n. Leaded gasoline. Gasoline often contains a poisonous lead 
compound. Such gasoline, or fuel containing leaded gasoline, 
should not be allowed to touch the body, especially the lips, eyes, 
open cuts, and sores. 


Section IX OPERATION 
UNDER UNUSUAL CONDITIONS 


41. WET CONDITIONS. 

The M2-2 flame thrower may be carried and fired successfully 
in the rain or even after short immersion in water. After use 
when wet, it should be dried to prevent rusting, cleaned, and 
lubricated. (Pars 49 and 55) Areas where paint has worn off 
should be touched up with fresh paint. The weapon should be 
stored inadry place. Moisture must not be allowed to enter 
fuel, ingredients of fuel, or containers of ignition cylinders. 


42. DUST AND MUD. 

Keep all possible dust, earth, and mud out of the flame thrower; 
particles may interfere with the operation of spring case, valves, 
bearings, and pressure regulator. Store weapons and auxiliary 
equipment in closed chests and boxes when not in use. (Par 77) 
Clean before use. (Pars 51 and 52) 


43. HEAT. 

A hot climate or exposure to the sun makes the fuel thinner 
when in containers. Thin fuel has shorter range; it is largely 
consumed in the air before it reaches usual effective ranges. 
Where the climate is torrid, less gasoline or other thinning 
agents should be used in a fuel blend than normally. (Pars 34 
through 36) 
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44. COLD. 

Cold weather reduces total heat produced at target but seldom 
enough to seriously lower value of a firing mission. Incendiary 
effects may be decreased because materiel is less flammable 
when cold. The weapon may be used at temperatures as low as 
minus 20 degrees Fahrenheit. To improve ignition, use more 
gasoline in fuel than normally. (Pars 34 through 36) 


45. WIND. 
Flame throwers should not be fired into strong head winds or 
across strong side winds. (Par 23) 


Section X DEMOLITION 
TO PREVENT ENEMY USE 


46. DESTRUCTION PROCEDURE. 

If circumstances should force abandonment of chemical warfare 
materiel in the field, it is destroyed or rendered useless to 
prevent its use or study by the enemy. The following methods 
are recommended: 

a. Flame thrower. One or more small-arms bullets through 
the fuel tanks will prevent any immediate use of the flame thrower. 
Additional rounds may be put through the pressure tank. If the 
pressure tank is charged, the pressure-tank valve should be 
opened for a few seconds, thus permitting the contents to dissi- 
pate. This is necessary if rounds are to be fired point-blank. 
The gun may be rendered useless by bending it over a hard ob- 
ject. A sledge or ax will demolish valves and tubes. A frag- 
mentation grenade will also achieve demolition. 

b. Filling and charging apparatus. The flexible tubing, gages, 
and valves may be destroyed by blows withan ax, sledge, or other 
heavy instrument. The large pressure cylinders are rendered 
useless by releasing the contents and then destroying the valves 
by blows with an ax or sledge. Cylirfders can be stacked like 
cordwood in groups of five and demolished by the detonation of 
four 1/2-pound blocks (2 pounds) of TNT in their midst. The air 
compressor may be destroyed by a similar procedure. 

ec. Fuel. Burn. 

da. Mixing apparatus. Containers and filling lines may be 
rendered useless by ax or sledge blows, or by small-arms fire. 

e. Thickener. Cans of thickener should be brokenopen. Con- 
tents should be thrown into a fire or into a body of water. 

f. Ignition cylinders. Burn to destroy. Personnel should 
stay several yards from the fire because the cylinders ignite 
with a slight detonation. 
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PART THREE 
MAINTENANCE INSTRUCTIONS 





Section XI GENERAL 


47. SCOPE. 

Part Three contains information for the guidance of the person- 
nel of the using organizations responsible for the maintenance 
(1st and 2nd echelon) of this equipment. It contains information 
needed for the performance of the scheduled lubrication and 
preventive maintenance services as well as descriptions of the 
major systems and units and their functions in relation to other 
components of the equipment. 


Section XII SPECIAL ORGANIZATIONAL 
TOOLS AND EQUIPMENT 


48. SERVICE KIT. 
One service kit for portable flame thrower M2-2 will be 
furnished for each six M2-2 portable flame throwers. The kit 
includes tools, equipment, and spare parts for second echelon 
maintenance and for pressure-tank charging. Adjustable wrenches 
may be included in place of the plain-end wrenches listed. Numbers 
listed with items are Chenfical Warfare Service stock numbers. 
Approximate contents are as follows: 
a. Tools. 
1 Screw driver, cabinet, 4-1/2-inch blade length, 3/16-inch 
blade diameter, H22-50-13. (Fig 8) | | 
1 Screw driver, common, 6-inch blade length, 5/16-inch 
blade diameter, H22-50-6. (Fig 8) 
2 Wrenches, hex, 3/16 inch across flats (for 3/8-inch 
socket-head set screws), H22-49-91. 
2 Wrenches, hex, 1/8 inch across flats (for 1/4-inch 
socket-head set screws), H22-49-12. (Fig 8) 


46 


SERVICE KIT PAR 48 


b. 


1 Wrench, valve-adjusting, assembly A81-6-48. (Fig 8) 

1 Wrench, heavy “’S’’, 1-3/8-inch and 1-1/2-inch open- 
ings, 12 inches approx length, H22-49-113. (Fig 8) 

1 Wrench, engineers’, double head, 3/4-inch and 7/8-inch 
openings, 9 inches approx length, H22-49-115. (Fig 8) 

1 Wrench, heavy “‘S’’, 1-3/8-inch and 1-3/4-inch open- 
ings, 12 inches approx length, A81-6-49. (Fig 8) 

1 Wrench, engineers’, single head, 1-1/8-inch opening, 
10- 1/2 inches approx length, H22-49-31. (Fig 8) 

1 Wrench, adjustable, single end, 6 inches approx length 
(crescent-type), H22-49-67. (Fig 8) 

Accessories and spare parts. 

1 Line, filling, pressure cylinder, assembly C81-3-4. (Fig 
23) 

1 Hose, flexible, assembly E81-3-6. (Fig 24) 

2 Lines, charging, pressure cylinder, assembly B81-3-29. 
(Fig 23) 

1 Tank and valve, pressure, assembly (less shaft and handle) 
B81-1-374. (Fig 33) 

1 Shaft, flexible, valve, assembly E81-1-470. (Fig 33) 

1 Handle, valve, A81-1-473. (Fig 33) 

1 Nut, machine-screw, hex, 5/16-inch, 24NF-2, H22-93-55, 
(Fig 33) 

2 Case, spring, assemblies B81-1-444. (Fig 9) 

2 Diaphragm, valve, assemblies A81-1-416. (Fig 9) 

1 Hose, fuel, flame thrower, Ml, assembly B81-1-498. 
(Fig 48) 

2 Plugs, coupling, E81-1-514. (Fig 7) 

6 Heads, safety, R81-1-561. (Fig 39) 

1 Gage, fuel tank testing, assembly E81-6-57. (This assem- 
bly includes a plug drilled, tapped, and fitted witha 
0-500-pound pressure gage.) 

3 Washers, coupling, A81-1-513. (Fig 9) 

2 Cord, cotton, seine, No. 4 hard braided, mildewproof, 
O.D., (1/8-inch diameter by 25-feet skeins), H100-4-5, 

6 Bushings, pipe, head, 3/4 inch by 1/2 inch, (galvanized 
iron), H98-5-93. (Fig 9) 

1 Regulator, pressure, assembly B81-1-438. (Figs 33 and 
37) 

1 Compound, anti-seize, white lead base, (for threaded fit- 
tings) 1/4-pound can, H99-3-12. 

2 Gages, oe cylinder testing, assembly B81-6-90. 
(Fig 32 

1 Catalog CW7-440114, Army Service Forces, ‘Portable 
Flame Thrower M2- 2 

1 Technical Manual 3-376A, ‘‘Portable Flame Thrower 
M2-2.”’ 
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LUBRICATION PARS 49-50 


Section XIII LUBRICATION 


49. LUBRICATION. 

a. Gun group. War Department Lubrication Order No. 4001 
(Fig 31) shows the parts which require lubrication, the lubricants, 
and the intervals. 

(1) Lubricants. Grease, general purpose, No. 1 is used, 
except for temperatures below freezing, when grease, general 
purpose, No. 0 is used. The bearing surfaces should be lightly 
coated with the grease. 

(2) Frequency of lubrication, The surfaces of the ignition- 
head body which touch the spring case should be lubricated after 
each use of the weapon. Other parts are lubricated after six 
firing missions, six training sessions, or oftener. All should 
be thoroughly cleaned (Pars 52, 55, and 56) with gasoline, 
dry cleaning solvent, or other solvent, then dried before lubri- 
cation. Ifthe gunis disassembled for any other reason, it should 
be lubricated before reassembly. 

(3) Records. Toascertain when six missions have been fired, 
a record of firing (Par 2) should be kept with each flame thrower. 

b. Tank group. The tank group ordinarily requires no lubri- 
cation. However, it may under the following exceptional circum- 
stances: 

(1) Ifthetank group has been immersed in water for several 
hours, the flexible shaft of the pressure valve may have lost its 
lubricant. Ifso, remove the shaft (Par 66 b) andinspect. If lubri- 
cant is not present, as indicated by difficulty of movement after 
removal, dipthe shaft in solvent to clean and then dip in warmed 
grease, general purpose, No. 1. Replace shaft in valve. 

(2) Iffilling or safety-head plugs (Figs 39 and 40) tend to stick 
to fuel tanks, apply grease, general purpose, No. 1 (No. 0 if 
below freezing temperatures) before replacing plugs. 


Section XIV PREVENTIVE 
MAINTENANCE SERVICES 


50. GENERAL. ’ 

Preventive maintenance services, as prescribed by Army Regu- 
lations, are afunction of using organization echelons of mainten- 
ance. These services consist of: 
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PARS 90-52 MAINTENANCE INSTRUCTIONS 


a. Before, during, and after operation services performed by 
the firers and assistants. 

-b. Scheduled services performed by organizational mainten- 
ance personnel (service when filling and charging, and service 
after six firing missions). 


51. BEFORE-OPERATION SERVICE OF TANK GROUP. 

The following services are to be performed before filling, 
charging, and loading the flame thrower with pressure, fuel, and 
ignition cylinder: 

a. Pressure-tank valve. Open and close pressure-tank valve 
to test for ease of operation. 

b. Threaded connections. Check all threaded connections for 
tightness, using appropriate wrenches. 

c. Tank coupling. Examine coupling for cleanliness and ease 
of movement of lock and cams. (Par 70) Clean if necessary. 
If washer is broken, replace, using screw driver to pry out. 

d. Plugs. Check filling plug and safety-head plug for complete- 
ness of parts (Par 69 a) and cleanliness of threads and seats. 
Clean, if necessary, with cloth. If rod or rod and chain have 
broken off and fallen in tank, turn tank upside down and remove. 
Remove deflector tube from head (using hand, not wrench). In- 
spect to see if diaphragm is intact. If diaphragm is ruptured, 
replace the safety head with an unbroken head. (Par 69 b, c) 
Reassemble plug, head, and deflector tube in left fuel tank. (Fig 
11) Tube should face to rear and at a 45-degree angle to opera- 
tor’s left shoulder. (Fig 18) Screw in deflector tube by hand; do 

not use wrench on deflector tube. Tighten lock nut with wrench. 

e. Pressure-tank clamp. Theclampshould hold the pressure 
tank tightly in place. If tank is loose, a wooden splint or wedge 
under the clamp may be used as a temporary expedient. 

f. Carrier-frame bolts. Check tightness. Use wrench. 

g. Carrier. (Par 71) Examine all canvas, webbing, and cord 
for signs of mildew, rot, or wear. Replace defective parts. Move 
flame thrower to dryer storage if mildew occurs. 

h. Cord (lashing). Check for tightness. If necessary, make 
tighter and use secure, slip-proof knots. When the tank group 
is filled with fuel and adjusted on the firer, its weight should be 
carried chiefly by the canvas and webbing, not by the metal frame. 

i, Shoulder and body straps. Adjust strapsto fit firer. (Pars 
19 and 71) A loose tank group can cause discomfort or injury 
when the wearer changes positions while on a mission. Check 
presence and condition of the two pins and two cotter pins which 
hold shoulder straps to steel support. Check fasteners. 


52. BEFORE-OPERATION SERVICE OF GUN GROUP. 
The following services are to be performed before filling, charg- 
ing, and loading with pressure, fuel, and ignition cylinder: 
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PREVENTIVE MAINTENANCE PAR 52 


a. Hose nipple, tank end. Examine to be sure nipple is clean 
and not badly nicked. If badly nicked, the nipple may not make 
a tight seal at the tank coupling. A leak and loss of pressure 
may result. See Paragraph 73 d for repair of the nipple. 

b. Fuel hose. Examine surface of hose for cracks or other 
signs of deterioration. Special attention should be paid to por- 
tions adjacent to the gun and tank coupling, which are subjected 
tosevere flexing. Ifhoseis defective, replace. (Par 73 b, c) Do 
not patch. 

c. Hosenipple, gunend. Checktightness of threaded connection 
between hose and fuel-valve body, using hand or very light wrench 
pressure. 

d. Shield. Remove ignition shield. Check cleanliness of 
threads on shield and on ignition-head body. If not clean, use 
cloth. When reassembling (Par 18 c), shield should turn freely 
until it locks in correct position. 

e. Valve lever and needle. (1) There should be some play in 
the valvelever. To test, remove ignition shield. Compress grip 
safety and valve lever slowly, observing the motion of the valve 
needle. The valve lever should move approximately 1/16 inch 
before the needle begins to move. 

(2) Valve needle should be seated firmly in the barrel nozzle. 
After the valve lever is pulled back and released, no play should 
occur intheneedle. For adjustment of needle, see Paragraph 75 d. 

f. Screws. Use screw driver to test tightness of all screws. 

g. Spring retainer and plug. Checktightness of spring retainer 
and plug (Fig 47) by using hand or very light wrench pressure. 

h. Ignition head. All exposed surfaces of the shield, nozzle, 
needle, and other parts of the ignition head, or adjacent to it, should 
be clean. If not, use cloth. 

i. Atomizer hole. With the fuel valve held fully open, insert 
a fine wire in the atomizer hole of the nozzle to clean the hole. 
Then use cloth-wrapped splint to remove from the inside of the 
nozzle any foreign matter pushed through the atomizer hole. If 
such matter is not removed, it may interfere with the closing of 
the fuel valve needle at the nozzle. Repeat procedure ine (2) 
above. 

j. Spring case. Spring case shouldturn freely on ignition head. 
If It does not, clean any grease or dirt from surfaces with cloth 
and relubricate. (Par 49) 

k, Trigger. Pulltrigger once or twice to find whether it oper- 
ates easily and whether it returns to position. If not, clean and 
lubricate trigger. (Par 49) Check condition of trigger spring. 

l. Trigger rod. Check position of the trigger rod when trig- 
ger is pulled back all the way as when firing. The rod should 
extend approximately 1/16 inch beyond the end of the lug in the 
ignition head. If it does not, bend the rod slightly, reverse posi- 
tion of bearing, or replace worn parts. 
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PAR 53 : MAINTENANCE INSTRUCTIONS 


53. SERVICE WHEN FILLING AND CHARGING. 

a. Inspection of fuel tanks. Just before filling and charging, 
remove plugs (Par 69 b) and examine interior of fuel tanks to see 
whether they are clean andfreefromforeign matter. If not clean, 
flush with gasoline until clean. 

b. Fuel level. Whenfilling (Pars 37 through 40), see that fuel 
reaches the same level in both tanks. If leveling does not occur, 
the tank connector may be clogged withforeign matter. Ifso,clean, 
as in a, above. After filling, wipe plug seats with a cloth be- 
fore replacing plugs. Wipe any spilled fuel from weapon. 

c. Pressure-tank valve. Before charging the tank group with 
air or nitrogen, open and close the pressure-tank valve several 
times by handto be sure it operates freely. If it does not, adjust 
as described in Paragraph 66 d. 

d. Testing for leaks in pressure system. After charging, and 
asfewhours as possible before a mission, use an 0-3,000-pound 
gage furnished in service kittotest pressure. (Fig 32) To install 
gage, unscrew check-valve cap and screw gage in check-valve 
body. If pressure has fallen below that to which the tank was 
charged (Par 32), a leak is indicated. Remove gage, replace 
check-valve cap, and check for leaks at joints between pressure 
tank and valve and between tank valve and check valve. (A wrench 
Should be used to tighten cap on check-valve body.so as to avoid 
producing an additional leak.) Large leaks can be felt or heard. 
Small leaks can be detected by coating joints with soap-and-water 
solution. Bubbles indicate leaks. If a leak is revealed between 





Fig 32, Testing pressure tank and valve, using 0-3,000-pound 
testing gage from service kit, 
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PREVENTIVE MAINTENANCE PARS 53-55 


pressure tank and pressure-tank valve, or between check valve 
and pressure-tank valve, replace all three as a unit. If tests do 
not show up the leak the tank may have been improperly charged. 
It should be recharged and then retested. 


54. SERVICE WHEN FIRING. 

a. Failure to ignite. Pull trigger repeatedly. lf ignition cy- 
linder still fails to ignite, dirt may be wedged in ignition head. 
Unscrew shield one-halfturn. Screw it back, rapping shield with 
the hand while turning. This should dislodge foreign matter. 
Pull trigger again. Repeat procedure, if necessary. 

b. Safety head ““blows’’ (breaks). If safety head breaks, firing 
mission cannot be carried out. On return, have head replaced. 
(Par 69) Follow test procedure. (Par 56 b) 


55. SERVICE AFTER FIRING. 

a. Unloading. Remove ignition cylinder (Par 30), close pres- 
sure-tank valve, and blow out remaining fuel and pressure. (Par 
30) © 

b. Removal of equipment. Release the body straps, then the 
shoulder straps. If prone, lie on side and allow tank group to 
roll off onto ground. If standing or kneeling, take care that tank 
group does not drop on feet or legs. 

c. Correcting or reporting. Correct any failures or difficulties 
or report them as soon as possible to service or maintenance 
personnel. 

d. Gun. Remove shield (Par 18) and clean interior of shield 
with cloth. Clean holes in shield with wire or wooden splint. 
Clean external surfaces of barrel, nozzle, needle, and other parts. 
Check cleanliness and adjustment of needle. (Par'75d) Check 
trigger for operation. Lubricate. (Par 49) = 

e, Fuel tanks and passages. Remove plugs (Par 69 b). Drain 
any remaining fuel. Use gasoline to remove residues of thicken- 
ed fuels before they have a chance to harden and obstruct pas- 
sages. If necessary, fill tanks with gasoline and allow to stand 

for several hours, shaking occasionally. Drain and repeat if 
necessary. 

f. Safety head. Check headto seeifit is ruptured; if it is, re- 
place. (Par 69) Follow test procedure. (Par 56 b) 

g. Pressure-tank valve. If weapon is to be stored, open 
pressure-tank valve and leave it open until next charging, 

h. Carrier. Scrub, if necessary, with soap and water, or 
gasoline. 

i. Exterior metal surfaces. Scrub exterior metal surfaces 
clean of fuel to prevent fire hazard. Allow to dry before using 
again. 

j. General inspection. Carefully examine all other parts, 
adjust as necessary, and replace any which are damaged. 
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PAR 56 _ MAINTENANCE INSTRUCTIONS 


56. SERVICE AFTER SIX FIRING MISSIONS. 

After the flame thrower has been used on six firing missions 
or the equivalent in training work, experienced personnel should 
follow these directions: 

a. Before-operation and after-operation service. Follow the 
same procedures as in Paragraphs 52, 53, and 55. 

b. Test firing (or simulated firing). (1) If tactical conditions 
permit test firing at a suitable test range (Par 15), fill the fuel 
tanks with fuel. (Pars 37 through 40) 

(2) Iftest firing withfuelis impracticable, fill fuel tanks with 
clean water. (Be sure to dry all parts after test.) 

(3) Remove filling-plugassembly. (Par 69) Fish out the re- 
tainer rod and chain by means of a bent wire. 

(4) Do not unscrew the safety-head plug. 

(5) Insert the testing plug with 0- to 500-pound pressure gage 
(plug and gage are from service kit) in the filling-plug opening 
Tighten testing plug in seat with wrench. 

(6) ‘Fully charge pressure tank. (Par 32) | 

(7) If test firing with fuel, load ignition cylinder. (Par 18) 

(8) Open pressure-tank valve and simultaneously observe 
pressure in fuel tanks by reading gage. The gage indicates the 
pressure in both tanks. It should be between 350 and 390 pounds 
per square inch. 

(9) Readthe gage at the expiration of not less than 5 minutes. 
The tanks should have a pressure reading of not more than 390 
pounds. Ifthe pressure continues to increase beyond 390 pounds 
and the safety head blows, replace the safety head andthe pressure 
regulator. 

(10) Fire by operating controls (or simulate firing if tanks are 
filled with water). The burst should last 3 seconds, during which 
time the pressure should not drop below 260 pounds. 

(11) If the pressure does not conform to the requirements 
stated in (8), (9), and (10), adjust the pressure regulator upward 
or downward. (Par 67 d) 

(12) Whilethe above fest firing is proceeding, check for leaks 
at all joints and connections on the tank group. The pressure 
system should be checked by painting the joints with soap-and- 
water solution and by looking for bubbles which indicate leaks. 
For replacement of parts where pressure leaks, see Paragraph ~ 
66. Fuel leaks may be seen without soap and water. For re- 
pair of fuel leaks, see Paragraph 75 e. The nozzle should be 
observed by removing the ignition shield. Nozzle leaks are cor- 
rected by cleaning, adjusting needle (Par 75 d), or by regrinding. 
(Par 75 e) If this is not successful, replace both needle and bar- 
rel as a unit. 

c. Fuel valve. Discharge all pressure from the gun by opera- 
ting the fuel valve. Carefully remove the valve grip and grip 
support. (Par 74) Look for signs of leakage at the valve dia- 
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TROUBLE SHOOTING 


PARS 56-58 


phragm. If a leakis present, replace valve-diaphragm assembly. 


(Pars 75 b and 75 c) 


da. Valve grip. Disassemble the valve grip (Par 74) and lubri- 


cate. (Par 49) 


e. Carrier. Tighten the carrier cord. 

f. Guninterior. If thickened fuel has been fired, disassem- 
ble the gun. All parts should be cleaned of accumulations of 
dried fuel. Lubricate (Par 49) and reassemble. If liquid fuel 
has been fired, flush gun with clean gasoline. Disassemble only 
enough to lubricate. Reassemble. 


Section XV 
TROUBLE SHOOTING 


57. PRECAUTIONS. 


First, remove the ignitioncylinder. Then, before disassembling, 
servicing, or repairing parts which may be under pressure, be 
sure to release the pressure. Remove fuel, when necessary. 


58. FUEL LEAKS. 
Trouble 


a. Defective or damaged 
valve-diaphragm assembly. 


b. Defective threaded 


connections on fuel lines. 


ec. Dirtor foreign matter 


on seats or threads. 
d. Leak at nozzle. 


Remedy 


If leak is observed in valve grip, 


disassemble. (Par 74) If dia- 
phragm is torn, or damaged in 
any other way, remove and re- 
place. (Par 75) 


Disconnect, using wrenches. If 


thread is stripped or badly dam- 
aged, replace the threaded part. 
If threads appear to be sound, 
clean them and reconnect. [If 
leak is between tank coupling and 
tank connector or between hose 
and fuel-valve body, apply anti- 
seize compound before rescrew- 
ing. Tighten joint with wrenches. 


Clean parts carefully with cloth be- 


fore reassembling. 


Adjust needle. (Par 75d) If leak 


persists, either replace needle 
and barrel as a unit or use lap- 
ping compound on parts. Turn 
needle inseat until parts make a 
tight connection when seated. 
Remove lapping compound and 
reassemble. 


05 


PARS 58-61 
e. Worn body of hose. 


f., Leakat tank coupling. 


MAINTENANCE INSTRUCTIONS 


Replace fuel-hoseassembly. (Par 
73) 

Remove and replace coupling wash- 
er if damaged. (Par 70) If hose 
nipple, tank end, is damaged, re- 
pair nipple (Par 73 d) or replace 
fuel-hose assembly. 


59. SAFETY HEAD "BLOWS” (BREAKS). 


Trouble. 
a. Defective safety head. 


b. Defective pressure 
regulator. 


60. CARRIER UNCOMFORTABLE. 


Trouble 
a. Cord becomes loose 
or breaks. 


b. Straps not adjusted to 
fit wearer. 


ce. Carrier frame press- 


es on wearer’s back. 


61. SHORT RANGE. 
Trouble 
a. Stream of burning fuel 
issues at an angle or ina 
very broad spray. 


b. Rapid drop of range 
during a burst. 


c. Shorter range in each 
successive burst. 
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Remedy 
Replace with new safety head. 


(Par 69 b) 

If replacement safety head also 
breaks, follow test procedure in 
Paragraph 56b to determine 
whether pressure regulator 
needs adjustment or is defective. 


Remedy 
Use only hard-braided seine cord 
furnished in service kit for re- 
placements. Lace tightly as 
shown in Figure 46, using slip- 
proof knots at ends. 
Adjust straps to fit each new wear- 
er. Tank group must be high 
on backand snug on body. (Pars 
19 and 71) 
Cord is too loose. Tighten cord. 
- Use slip-proof knots at ends. 


Remedy 
Fuel valve is not fully open because 


of: 

(1) Faulty operation. Be sure to 
compress controls all the way 
when firing. (Par 26) 

(2) Improper adjustment or as- 
sembly of valve. To correct, 
see Paragraphs 74 and 75. 

Pressure-tank valve is not fully 

“open. Open all the way. If this 
is not effective, test pressure 
regulator. (Par 67 d) 

Pressure tankisnot fully charged. 

(1) Before firing be sure tank is 


TROUBLE SHOOTING 


da. Short range with long- 
er time of discharge than 8 
to 9 seconds. 


62. FUEL-VALVE FAILURE. 
Trouble 

Valve fails to close when 

controls are released. 


63. FAILURE OF IGNITION 


Trouble 
a. Match in cylinder 
moves but incendiary 
charge does not ignite. 


b. Cylinder does not ro- 
tate to bring new charge in- 
to position. 
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PARS 61-63 


charged to atleast 1,700 pounds 
per square inch. (Par 32) 

(2) Check for leaks to make sure 
pressure has not decreased 
since charging. (Par 53 d) 

Dried fuel or other foreign matter 

is infuel lines. Disassemble and 
clean. 


Remedy 

(1) Work the grip safety to trip 
the valve lever. 

(2) Foreign matter may bein bar- 
rel, or barrel may be dented. 
If dented, replace barrel and 
needle as a unit. If not dented, 
disassemble and clean. (Pars 
74 and 75) 


CYLINDER TO IGNITE. 
Remedy 
Pull trigger repeatedly. Ifcylinder 
does not ignite, remove cylinder 
(Par 30) and examine. 

(1) If matches have been pushed 
flush with inner surface of cy- 
linder body, the cylinder is 
defective. Destroy. (Par 30) 
Replace. 

(2) If matches project 1/16 inch 
or more from cylinder, ignition 
head is defective. Disassem- 
ble ignition head (Par 76 b) and 
examine. Replace parts as 
necessary. (Par 76 c) 

(1) Spring case is not free to rotate 
because of dirt. Clean and lub- 
ricate. (Par 49) 

(2) Cylinder is improperly loaded. 
(Par 18) 

(3) Ignition cylinder binds on bar- 
rel because of dirt or excessive 
warping of ignition cylinders 
from heat of firing. Remove 
and destroy (Par 30) ignition 
cylinder. Reload. 

(4) Spring case is defective. Re- 
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PARS 63-65 


c. Trigger does not re- 
turn to normal - position 
(with ignition cylinder in 
place). 


d. Lackof spring tension 
at trigger. 


64. FAILURE OF FUEL TO 


Trouble 
a. Atomizer hole clog- 
ged. | 
b. Fuel troubles at low 
temperature. 


ec. Failure of ignition cy- 
linder. 


MAINTENANCE INSTRUCTIONS 


(1) 


(2) 


place as aunit. (Par 76 b, c) 
When ona mission, use fingers 
on trigger to pull back to nor- 
mal position. 

If time permits, remove trig- 
ger rod. (Par 76 b) Clean rod 
and hole in which rod slides. 
Lubricate. (Par 49) Reas- 
semble. (Par 76 c) 


Trigger spring is off hook of trig- 
ger, off spring screw, or broken. 
Replace where necessary. 


IGNITE. 


Remedy 


Clean with fine wire. (Par 52 i) 


(1) 


(2) 


At temperatures below minus 
20 degrees Fahrenheit, ignition 
of any standard fuel is uncer- 
tain. Operation at these tem- 
peratures should be avoided 
unless tests of fuels by firing 
with flame throwers are first 
made. 

At temperatures above minus 
20 degrees Fahrenheit, no dif- 
ficulty should be experienced 
with thickened gasoline. When 
blended fuels are used, the 
ratio of gasoline content should 
be increased as temperature 
decreases. 


See Paragraph 63. 


Section XVI 
TANK GROUP 


65. GENERAL. 


The tank group stores fuel and pressure. The fuel is placed un- 
der pressure when the pressure-tank valve is opened. The tank 
group is supported upon the firer’s back and shoulders by the 


carrier. 
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TANK GROUP PAR 66 


66. PRESSURE TANK AND VALVE ASSEMBLY. 
a. Description and functioning. The pressure tank and valve 
assembly (Fig 33) includes: 

(1) Pressure tank. The pressure tank is a lightweight, air- 
plane-type cylinder, able to withstand the great pressure which 
it contains. The tank is charged with air or nitrogen at 1,700 to 
2,100 pounds per square inch pressure by use of auxiliary equip- 
ment as described in Paragraphs 31 and 32. This pressure stays 
in the pressure tank until the weapon is ready to be fired. Open- 
ing of the pressure-tank valve releases air or nitrogen through 
the pressure regulator to the fuel tanks. Oxygenor combustible 
gases are never used in the tank because a violent explosion may 
result. The tank is large in capacity to assure ample pressure, 
and hence full range, for the entire load of fuel The pressure- 
tank clamp (Fig 39), a steel-strap device with hinge and toggle- 
type latch, holds the pressure tank in place on the fuel tanks. 

(2) Pressure-tank valve. (Figs 33 and 34) This valve is 
screwed into the bottom of the pressure tank. The valve stem 
slides into the valve end of the valve flexible shaft. When opened 
by means of the valve handle and valve flexible shaft, the valve 
permits passage of compressed air or nitrogen through tubes 
and the pressure regulator to the fuel tanks. The valve is of the 
quick-opening, packless, diaphragm type. 

(3) Pressure-valve handle and valve flexible shaft. (Figs 33 
and 34) The pressure-valve handle is held by a small nut on the 
end of the valve flexible shaft, which in turn is connected to the 
pressure-tank valve by means of the valve stem and a large hex 
nut. The handle and shaft extend to the right of the tank group, 
enabling the firer to open and close the valve without assistance 
when carrying the weapon. The handle slips over the end of the 
shaft and is held to it by a nut. The shaft is held to one of the 
fuel tanks by a clamp, nut, and bolt welded to the tank. 

(4) Check valve. (Figs 33 through 35) The check valve has 
the same function as the valve on a vehicular tire tube, but it is 
much heavier inconstruction and different in design because the 
pressure in the flame thrower is 50 times greater than that in an 
automobile tire tube. Connected by threads to the pressure valve, 
the check valve permits compressed air or nitrogen to enter the 
pressure tank during charging (Pars 31 and 32) but prevents 
its escape when the outside source of pressureis removed. The 
cap is removed from the check valve only for charging -or testing. 

b. Removal. (Fig 33) To prevent damage to threads, leaks, 
and loss of pressure and range, remove pressure tank and valve 
assembly only when necessary. 

(1) Release of pressure. Be sure all pressure has been re- 
leased from the pressure system before disassembling or re- 
moving any part or assembly of the pressure system. To re- 
lease pressure, operate fuel valve (Par 26) and hold open until 
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TANK GROUP PAR 66 


pressure is exhausted. Asanadded precaution, personnel should 
avoid facing the connections when disconnecting parts or assem- 
blies. 
(2) Removal procedure. After release of all pressure: 

(a) Loosen the clamp from the valve flexible shaft. 

(b) Using wrench, unscrew the large hex nut which holds 
the flexible shaft on the pressure-tank valve. 

(c) Pull the valve flexible shaft and handle free of the valve. 

(ad) Using wrench, unscrew the flared tube nut onthe regu- 
lator tube adjacent to the pressure-tank valve. 

(e) Open pressure-tank clamp (Fig 39) and swing clamp 
strap outward. 

(f) Remove the pressure tank together with the pressure- 
tank valve and check valve. , 

(¢) To remove valve handle, use the adjustable-end wrench 
to loosen and remove nut from threaded outer end of valve flex- 
ible shaft. Slide out the valve handle. 





Fig 34, Lower portion of pressure system, assembled. 
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MAINTENANCE INSTRUCTIONS 





Fig 35. Check valve (cross section). 


c. Installation. (Figs 33 and 39) To install: 

(1) Insert pressure tank (with pressure-tank valve and check 
valve mounted on the tank) through the pressure-tankclamp. Be 
sure to aline the regulator tube, elbow, and pressure-tank valve 
threads carefully so that they cannot be damaged when connecting. 

(2) Close the pressure-tank clamp. 

(3) Start the threaded connections by hand to be sure they are 
well alined. Do not force. Usewrench for final tightening, but do 
not apply great torque to the wrench. 

(4) Insert the valve flexible shaft through small clamp into. 
the pressure-tank valve. Using wrench, tighten the large hex 
nut located between shaft and valve. 

(5) Tighten the clamp on the valve flexible shaft. 

(6) Place pressure-valve handle on threaded end of the shaft. 
Place nut on threaded end and tighten with adjustable-end wrench. 

da. Adjustment. If valve handle cannot be turned by hand: 

(1) Remove flexible shaft and handle. Never apply a wrench 
to these parts. 

(2) Turn end of pressure-valve stem with wrench to open 
valve. 

(3) If stem will not turn, replace the tank and valve. 

(4) If stem turns, work it back and forth with wrench. 

(5) Reconnect flexible shaft and handle. 

(6) If handle does not turn easily, repeat the process until 
handle turns, or replace tank and valve. 

(7) Close valve before charging tank. 

e. Maintenance. 

(1) If either pressure tank, pressure-tank valve, or check 
valve are damaged or defective, all three must be replaced as a 
unit. No attempt may be made to repair any of these parts or 
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their connections. If makeshift repairs or improvised parts are 
devised, serious accidents can result because of the extremely 
high pressures to which the equipment is subjected. 

(2) Keep all threaded connections tightened. Ifa leakissus- 
pected at any threaded connection, follow procedure in Paragraph 
53 d. 


67. PRESSURE REGULATOR. 

a. Description and functioning. The regulator automatically 
reduces the variable pressure of airor nitrogen in the pressure 
tank to a constant operating pressure of approximately 350 pounds 
per square inch in the fuel tanks. The regulator is located ata 
protected position in the tank group of the M2-2 portable flame 
thrower, where it is not readily subject to tampering or damage 
from the outside. The regulator tube with fittings connects the 
pressure-tank valve and pressure regulator. (Fig 33) Its outlet 
is connected to the fuel tanks by the diffusion-pipe assembly. 
(Par 68 a) Either of two interchangeable types of regulators 
is furnished: the spring type (Figs 33, 36, and 37), and the 
dome type (Fig 38). 

b. Removal of pressure reg- 
ulator. After release of all 
pressure: 

(1) Remove carrier (Par 
71 b), if necessary. 

(2) Using wrench, unscrew 
the flared tube nuts and other 


__DIFFUSION-PIPE 
= ASSEMBLY 






PRESSURE 


fittings. PRESSURE 
(3) Lift out the pressure a Ae 
regulator. 


c. Installation of pressure 
regulator. Line up pressure 
regulator, regulator tube, dif- 
fusion-pipe assembly, and fit- 
tings carefully so they will not 
be damaged when threads are 
tightened. Start threads with 
the hands. Apply only moderate 
wrench pressure to complete 
tightening. Replace carrier or 
carrier pack if either has been 
removed. 

d. Adjustment of pressure 
regulator. The pressure regu- 
lator ordinarily requiresno at- Fig 36, Rear of tank group, 
tention other than checking and with carrier removed to show 
tightening connections with the pressure regulator (spring - 


regulator tube and the diffu- type) and connections, 
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Sion-pipe assembly. If a defect in the regulator is indicated by 
falling off of the range of the weapon or by frequent breakage of 
the safety-head diaphragm (Par 56 b), the following procedure 
should be carried out. (When using wrenches, do not apply 
excessive force.) 

(1) Remove the filling plug (Par 69 b) and ignition cylinder. 
(Par 30 a) 

(2) Fill the fuel tanks with 4 gallons of water (or fuel). 

(3) Connect the 0- to 500-pound fuel-tank testing gage, found 
in the service kit, to the filling-plug hole. Tighten plug of gage 
with wrench. 

(4) Charge the pressure tank to a pressure of 1,800 pounds 
per square inch. (Pars 32 and 33) 

(5) Open the pressure-tank valve. 

(6) Read the pressure on the gage. If 350 to 390 pounds is 
indicated, omit steps (7) through (10). 

(7) To increase the pressure of a spring-type regulator: 

(a) Pry off the protective cap. | 

(b) Turn a set-screw wrench clockwise in the adjusting 
screw and read pressure on gage. 

(8) To decrease the pressure of a spring-type regulator: 

(a) Turn the set-screw wrench counterclockwise more than 
is considered sufficient to effect the desired reduction. 

(b) Turn the pressure-tank valve off. 

(c) Relieve pressure in the fuel tanks by compressing the 
fuel valve until the pressure is below that desired. 

(da) Release the fuel valve. 

(e) Open the pressure-tank valve and allow the system to 
reach a state of equilibrium, which occurs when the hissing sound 
ceases. 

(f) Repeat the steps described above in (6) and (7). 

(9) To increase the pressure of a dome-type regulator: 

(a) Open needle valve No. 1 one full turn. (Fig 38) 

(b) Open needle valve No. 2 one full turn. (There will be 
slight leakage around the needle-valve thread.) 

(c) Open needle valve No.3 very slowly, watching pressure 
gage closely. (As pressure builds up in fuel tanks there will be 
slight leakage through needle valve No.1.) 

(d) When the pressure gage indicates 350 pounds, close 
needle valve No. 3 tight. 

(e) Close needle valve No. 2 tight. 

(f) Close pressure-tank valve. 

(¢) When gage indicates zero, close needle valve No. 1 tight. 

(10) To decrease the pressure of a dome-type regulator: 

(a) Open needle valve No. 1 one full turn. (Fig 38) 

(b) Open needle valve No. 3 very slightly, which will lower 
the pressure. 

(c) When 350 pounds is reached, close valve No. 3 tight. 
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Fig 37, Pressure reg- Fig 38, Pressure regulator, dome-type, 
ulator, spring -type. showing needle valves and wrenches, 
(ad) Close pressure-tank valve. 
(e) When gage indicates zero, close needle valve No. 1 
tight. 
(11) Open pressure-tank valve and press the fuel valve to ob- 
serve the pressure with the weapon operating. 
(12) After final adjustment: 
(a) Close the pressure-tank valve. 
(b) Open the fuel valve and release the pressure from the 
fuel tanks. 
(c) Remove the pressure gage and plug from the fuel tank. 
(da) Install filling plug. 
(e) Tighten filling plug with wrench. 
(f) If regulator is spring-type, replace its protective cap. 


68. FUEL-TANK ASSEMBLY. 
a. Description and functioning. (Figs 4, 5, and 39) The fuel 
-tank assembly includes: 

(1) Fuel tanks. Two alloy steel fuel tanks hold the fuel before 
it is propelled to the target. They have a combined capacity, 
including void, of 4-1/2 gallons. A void of approximately 1/2 
gallon is left in tanks when filling to allow for expansion and to 
permit entry of the compressed nitrogen or air. To speed filling 
and cleaning of the tanks, two openings are provided on top of the 
fuel tanks. Theopenings are threaded to receive the filling-plug 
assembly and the safety-head plug assembly, which are inter- 
changeable in the openings. Filling operations involve the use of 
auxiliary equipment and are described in Paragraphs 34 through 
40. The carrier and the pressure system are supported on the 
fuel tanks. 

(2) Tank connector. This open passageway between the fuel 
tanks makes them, in effect, asingle container. The location of the 
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tank connector and its large diameter permit easy flow of fuel 
and pressure between the two tanks. 

(3) Hose connector. The hose connector is the outlet for fuel 
from the fuel tanks. It is located so that nearly all the fuel is 
propelled from the weapon if firing positions are correct. (Par, 
24) One end is welded to an opening in the tank connector. The 
other end is threaded into the tank coupling. 

(4) Frame clamp. This small metal clamp, with bolt, nut, 
and washer, holds the hose connector to the carrier frame. 

(5) Diffusion-pipe assembly. This T-shaped tubing carries 
compressed air or nitrogen from the pressure regulator to each 
of the fuel tanks. A flared tube connection and elbow connect the 
stem of the T to the pressure regulator. The horizontal tubes of 
the T extend into the fuel tanks and are welded to the fuel tank 
walls. Within the fuel tanks these tubes are perforated with 
holes which permit ready escape of the compressed nitrogen or 
air into the fuel tanks when the pressure-tank valve is open. 

b. Removal and installation. The tank connector, hose con- 
nector, diffusion-pipe assembly, and the two fuel tanks are welded 
together and cannot bedisassembled from eachother. No attempt 
should be made to remove any of these parts or assemblies. 

c. Maintenance. Other thancleaning (Pars 51 d and 55 e), re- 
painting, and tightening of threaded joints, no repairs will be 
attempted by the first or second echelon on the fuel tanks, tank 
and hose connectors, or diffusion-pipe assembly. Emergency 
repairs may be made only by the third or fourth echelon. No at- 
tempt should be made to weld or patch any part of the fuel tanks. 


69. FILLING AND SAFETY-HEAD PLUG ASSEMBLIES. 
a. Description and functioning. 

(1) Filling-plug assembly. (Fig 39) This assembly fits into 
the 1-3/8-inch threaded opening at the top of either one of the 
fueltanks. It permits filling and cleaning of the tanks, and seals 
the opening when the tank is not being filled or cleaned. The as- 
sembly includes the filling plug proper and a plug-retainer as- 
sembly. The latter is a metal rod which hangs from the plug on 
a metal chain. The rod and chain prevent accidental loss of the 


lug. 
(2) Safety-head plug assembly. (Figs 39 and 40) This as- 
sembly is screwed into the threaded opening on top of either 
fueltank. It serves the same functions as the filling-plug assem- 
bly and moreover protects the firer and other personnel. It in- 
cludes: ; 
(a) Safety-head plug. This plug is similar to the filling 
plug except for the threaded hole which receives the safety head. 
(b) Safety head. This metal head screws into the safety- 
head plug. It includes a soft metal diaphragm which bursts when 
the pressure in the fuel tanks exceeds 500 pounds per square inch. 


67 


PAR 69 | MAINTENANCE INSTRUCTIONS 





NADA | 





Fig 40, Safety-head Fig 41. Unscrewing safety head 
plug assembly from safety -head plug, 
(cross section), using wrench, 


It prevents the building up of dangerous pressures in the fuel 
tanks. 

(c) Deflector tube. This short, curved piece of 1/8-inch 
_ pipe deflects fuel and pressure away from the firer if the safety 
head bursts. A lock nut holds the tube in position. (Par 12 j) 

(d) Plug-retainer assembly. This assembly consists of a 
metal rod and chain which hang from the plug and prevent acci- 
dental loss of the plug when filling or inspecting. 

b. Removal of plugs. (1) Before removing the filling plug, 
the safety-head plug, or an unbroken safety head, operate the 
fuel valve until any pressure which may have accumulated in the 
fueltanksis eliminated. If the coupling plug is in the tank coup- 
ling, very slightly loosen the threads of either the filling plug or 
the safety-head plug, using the 1-3/4-inch wrench, to eliminate 
pressure in the fuel tanks. Keep face and eyes away from the 
threads. 

(2) The plug-retainer assemblies should not be lifted com- 
pletely out of the tanks unless required. 
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(3) If either the rod or the rod and chain breaks from one of 
the plugs and falls into the tank, upend the tank group to permit 
removal of the parts. 

(4) To replace burst safety head, unscrew lock nut and de- 
flector tube. (Fig 11) Using wrench (Fig 41), unscrew safety 
head. Never disassemble the safety head. 

c. Installation of plugs. The filling plug, safety-head plug, and 
safety head are screwed in by hand andthentightened with wrench- 
es. No substitution will be made for the safety head, which is 
manufactured to burst at the safe limit of pressure. The plug 
threads and seats should be cleaned with a cloth (Fig 29) before 
installing plugs. Screw in deflector tube, using hand pressure. 
The tube outlet should face to the rear and at a 45-degree angle 
to operator’s left shoulder. (Fig 18) Replace lock nut and tighten 
with wrench. (Use wrench on lock nut, not on deflector tube.) 

d. Maintenance of plugs. Replace safety head if damaged or 
blown. Never repair safety head or use an improvised head. 


70. TANK COUPLING. 

a. Description andfunctioning. This quick-connecting coupling 
(Fig 42) connects and locks the fuel hose or the coupling plug to 
the tank group. The coupling cams, lock, and washer provide a 
secure and tight joint. The tank coupling makes possible rapid 
replacement of emptied tank groups with filled and charged tank 
groups in the field. No tools are needed for this operation. 

b. Removal. (1) To remove the tank coupling from the hose 
connector, apply a wrench and unscrew. 

(2) To disconnect the tank coupling from the fuel hose or the 
coupling plug: 
(a) Release pressure from fuel tanks by operating the fuel 





CAMS HOSE NIPPLE, HOSE 
TANK END 


Fig 42. Tank coupling and end of fuel-hose assembly. 
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Fig 43. Closing cams of tank coupling to connect gun and 
tank group. This is done before locking. (See below.) 





Fig 44, Closing lock of tank coupling to secure gun to 
tank group. This also provides a fuel-tight seal. 
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valve or by opening very slight- 
ly the filling plug. 

(b) Using hands, pivot 
the coupling lock back on the 
coupling body. 

(c) Using hands, pivot 
the two coupling cams back on 
the coupling. 

(d) Slide out the fuel hose 
or the tank coupling. 

(e) Ifcoupling washer is 
to be removed, pry out with a 
screw driver. 

c. Installation of tank coup- 
ling. Proceed as follows: 
~ (1) If coupling washer has _. 
been removed, replace. Fig 45. Coupling plug in place 

(2) Insert coupling plug or intankcoupling. This arrange- 
hose nipple, tank end, in the ment is used when fuel tanks 
coupling asfaras it will reach, | are brought back for filling 
Close the two cams. (Fig 43) with gun detached. 

(3) Close the coupling lock 
(Fig 44), being sure to push it all the way, until it covers the ends 
of both cams. (Figure 45 shows coupling lock correctly locked 
on coupling plug.) 

(4) Ifthetank coupling has been removed from the hose con- 
nector, screwit onhandtight. Anti-seize compound should be ap- 
plied lightly to the threads to assure a tight joint. Use wrench 
to tighten the coupling untilitis inthe position shown in Figure 34. 

d. Maintenance of tank coupling. The coupling washer, made 
of synthetic rubber, should be inspected frequently. If it is dam- 
aged or swollen, remove it and replace. If the coupling leaks, 
inspect, and if necessary, remove and replace the washer. 





71. CARRIER. 

a. Description and functioning. (Fig 46) The tank group is 
securely carried on the firer’s back and chest by the carrier, 
which includes the metal carrier frame, the canvas carrier 
pack, webbing straps, and cord, all of which are parts of the 
tank group. 

(1) Carrier frame. This lightweight, tubular-metal frame 
is bolted to two pairs of brackets (upper and lower) on the fuel 
tanks. Itisalsoboltedto the hose connector by the frame clamp, 
which helps support the connector. The frame is pierced by two: 
parallel series of holes, through which the cord (lashing) of the 
carrier is laced. 

(2) Carrier pack. Thisisa sheet of heavy canvas, reinforced 
on the tank side with strips of webbing. The smooth side of the 
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carrier pack rests against the firer’s back and cushions the back 
from contact withthe metal tanks. A series of eyelets is located 
on each side of the pack. 

(3) Seine cord (lashing). The carrier pack is fastened to the 
carrier frame by means of hard-braided cord which is laced 
through the eyelets in the pack and the holes in the frame. The 
cord that comes on the flame thrower stretches very little un- 
der load, 

(4) Straps. The straps, made of wide cotton webbing, are 
adjustable to fit the wearer. (Fig 18) They are provided with 
snap release, hook-and-eye, and snap fasteners. The shoulder 
straps have quick-release fasteners for rapid removal, if neces- 
sary, of the tank group from the firer. The upper ends (steel 
loops) of the shoulder straps are secured by pins to the steel 
support which connects the two fuel tanks. Each ofthe pins is 
held in position by a split cotter pin, which is inserted through a 
hole inthe pin andisthen spread. The lower ends of the shoulder 
straps snap onto metal loops at the bottom of thecarrier frame. 
The upper body straps are attached to metal loops on each side 
ofthe carrier frame. The lower body straps are fastened to one 
of the lower two pairs of eyelets of the carrier pack. _ 

b. Removal of carrier. (1) To remove carrier or carrier 
frame, use screw driver and adjustable-end wrench to take off 
frame clamp, bolt, nut, and lock washer. (Fig 34) Then remove 
two pairs of bolts, nuts, and lock washers which hold the carrier 
frame to bottom and top of the fuel tanks. Lift off the carrier. 

(2) Toremove body straps, unsnap ends and lift out of holes. 
To remove shoulder straps, unsnap lower ends and remove from 
holes. Pull out cotter pins, then pins, from upper ends of shoulder 
straps, and lift out straps. 

(3) To remove carrier pack, unknot and unlace cord. 

c. Installation of carrier. (1) To install carrier frame (or 
a complete carrier) place frame in position adjacent to fuel tanks 
(Fig 46), insert bolts in holes, place lock washers and nuts on 
bolts, and tighten with screw driver and wrench. Replace frame 
clamp on fuel connector and frame. Insert bolt in holes, place 
lock washer and nut on bolt. Tighten with screw driver and 
wrench, | 

(2) If carrier pack has been removed, use cord to relash. 
Lace tight and use slip-proof knots. (Fig 46) 

(3) To install straps, snap ends of body straps and lower | 
ends of shoulder straps into positions shown in Figure 46. Place 
upper ends (steel loops) of shoulder straps in steel support between 
. fuel tanks. Insert two pins through any two of the holes in the 
support and through the shoulder strap loops. Insert cotter pins 
in holes in pins and spread cotter pins to lock pins in place. 

d. Adjustment of carrier. Carrier must be carefully adjusted 
to fit the individual firer so the load will not shift during sudden, 
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rapid changes of firer’s position. Adjustments are as follows: 

(1) Cord and carrier pack. Cord must be tight at all times. 
The cord furnished with the equipment has very little tendency to 
stretch. However, pull cord tight when lacing and use slip-proof 
knots at ends. Tighten cord periodically. 

(2) Straps. Adjust straps to fit each firer, moving slides on 
straps as necessary. Straps must fit snugly to prevent shifting 
of load and to keep tank group high on firer’s back. Lower body 
straps may be fastenedin second pair from the bottom of carrier 
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Fig 46. Carrier assembled on tank group. 
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eyelets to conform to firer’s physique. Pins, which hold top 
ends of shoulder straps to steel support between the fuel tanks, 
may be moved to any two of the three holes so as to provide the 
best balance in the load. 

e. Maintenance of carrier. Keep carrier dry and clean. If 
flame thrower becomes wet or muddy, clean and dry carrier 
thoroughly. Store in adry place. If rotted, mildewed, or dam- 
aged, replace affected parts. Ifcord frays or breaks, use special 
seine cord from service kit as replacement. 


Section XVII GUN GROUP 


72. GENERAL. 

The gun group consists of the fuel-hose sesieati and the gun. 
The gun includes the fuel valve, which controls the ejection of 
fuel, and the ignition head, which ignites the fuel. 


73. FUEL-HOSE ASSEMBLY. 

a. Description and functioning. (Fig 47) Hose, fuel, flame 
thrower, Mi, assembly, provides a flexible connection between 
the fuel tanks and the gun. 

(1) Hose. Made of synthetic rubber and reinforced with a 
cover of meta] wire and cotton braid, the hose resists the action 
of gasoline and oil, and withstands a pressure of approximately 
1,000 pounds per square inch. Its inside diameter is 7/8 inch; 
its outside diameter is approximately 1-1/4 inches. 

(2) Nipples. The hose nipple, tank end, connects the hose to 
the tank coupling on the tank group. The hose nipple, gun end, is. 
a threaded connector between the other end of the hose and the 
fuel-valve body. 

b. Removal offuel-hose assembly. Remove the hose from the 
gun only when necessary for maintenance. The threads in the 
fuel-valve body will be damaged by frequent screwing and un- 
screwing of the hose because the body is a lightweight aluminum 
casting. Fuelhcse is replaced as a unit and is not disassembled 
inthe second echelon. To disconnect from tank group, see Para- 
graph 70 b. 

c. Installation of fuel-hose assembly. (1) To install in tank 
group, see Paragraph 70 c. 

(2) Toinstallin gun, apply anti-seize compound (from service 
kit) lightly to threads and screw hose in fuel-valve body by hand. 
Use wrench only enough to make a secure connection. 

d. Maintenance of fuel-hose assembly. If the hose nipple, 


tank end, is badly nicked and does not provide a tight connection 
74 
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with a new coupling washer (Par 70): 

(1) File the end surface, being careful to keep the surface at 
a right angle to the sides of the nipple. 

(2) Couple hose nipple, tank end, totank coupling. If coupling 
closes very easily, indicating washer is not being compressed, 
replace the washer and recouple. If coupling still closes too 
freely, the nipple has been filed too short, andthe fuel-hose as- 
sembly should be replaced as a unit. 


74. VALVE GRIP. 

a. Descriptionandfunctioning. (Fig47) Thevalve grip is part 
of the fuel valve. It includes the controls and is held by the firer in 
his right hand to supportthe gun group. Parts ofthe valve grip are: 

(1) Left and right valve grips. A pistol-type grip is formed 
by two aluminum housings designated as the left valve grip and 
the right valve grip. The two parts are held together by four 
screws and four lock washers. | 

(2) Grip support. This aluminum housing is mounted above 
the left and right valve grips and connected to them by two screws 
and lock washers. 

(3) Valve lever. This controlis madetofit the fingers and is 
mounted in front of and between the two parts of the valve grip. 
Apin at the top of the lever fits into holes in left and right valve 
grips and serves as a pivot, governing the movement of the lever. 
When the lever andthe grip safety are compressed simultaneously 
by the operator, the valve is thereby opened and fuel is ejected 
from the gun. 

(4) Grip safety. This control is grasped by the hand simul- 
taneously withthe valve lever. It is mounted back of and between 
left andright valve grips. A pin at the base of the safety fits into 
holes in the left and right valve grips and serves as a pivot ina 
manner similarto the pin on the valve lever. The fuel cannot be 
discharged unless both the valve lever and the grip safety are 
compressed simultaneously. 

(5) Rocker arm. Therockerarm, a boat-shaped metal part, 
is mounted nearits center on a pin. It is held in contact with the 
valve lever by means of a valve-grip spring and spring pin. At 
its top end, the rocker arm touches the yoke shaft of the valve- 
diaphragm assembly. When the valve lever and the grip safety 
are compressed, the rocker arm pushes the valve diaphragm as- 
sembly forward. 

(6) Valve-grip spring. When the firer’s hand releases the 
valve grip, the valve-grip spring forces the valve lever, the grip 
safety, and the rocker arm back to their normal, nonoperating 
positions. 

b. Removal of valve grip. (1) Unscrew the four screws and 
lock washers that hold the grip support to the valve body. Remove 
the valve grip as a unit. 
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Fig 48, Location of 
parts in right valve Fig 49. Using screw driver to push 


grip beforé covering long end of valve-grip spring into 
them with left ~ groove in grip safety. 
valve grip. 


(2) Todisassemble valve grip, remove screws and lock wash- 
ers from the grip. Lift off the left valve grip, exposing contents 
of grip. Lift out the following parts: valve-grip spring, rocker 
arm, grip safety, and valve lever. 

c. Installing valve grip. (1) Place grip safety, valve lever, 
and rocker arm in position in right valve grip. (Fig 48) Be sure 
the shorter end of rocker armisatthetop. Placegrip spring over 
spring pin. Slip short end of grip spring in groove of rocker arm, 
Place long end of grip spring on outside of grip safety. 

(2) Put left valve grip in place and insert the two lower lock 
washers and screws. Tightenthetwo screws enough to hold parts 
in place and still leave space for moving long end of spring into 
the groove in grip safety. Push spring into groove with a screw 
driver. (Fig 49) 

(3) With spring in place, fully tighten the two screws with 
screw driver. 

(4) Place grip support in position, and insert the two upper 
lock washers and screws. Tighten screws, using screw driver. 

(5) Attach valve grip to valve body, using the four lock washers 
and inserting the four screws through the grip support. Make 
sure that the yoke shaft of the valve-diaphragm assembly is in 
front of rocker arm, 

d. Maintenance of valve grip. No maintenance is required for 
the valve grip other than replacement of worn or damaged parts, 
tightening of screws, cleaning, and lubrication. (Par 49) 


75. BARREL AND VALVE-BODY ASSEMBLY. 
a. Description and functioning. (Fig 47) This assembly is 
part of the fuel valve. It includes the barrel, valve body, and 
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operating parts contained in the barrel and valve body. The as- 
sembly consists of: 

(1) Valve body, an aluminum housing, located at the rear of 
the gun and mounted on the grip support by means of four screws 
and lock washers. The valve body has four large threaded open- 
ings. The lower opening leads intothe valve grip. The side open- 
ing, which forms a Y with the main portion of the body, is con- 
nected to the fuel-hose assembly. The front opening is screwed 
onthe barrel. The rear opening is closed by the spring retainer 
and plug. 

(2) Valve-diaphragm assembly, whichtransmits and reverses 
the movement imparted to it by the rocker arm of the valve grip. 
(Par 74 a) Italsoserves asa seal, keeping fuel from entering the 
valve grip. The valve-diaphragm assembly includes: 

(a) Yoke shaft, on which the rocker arm bears at the low- 
er end of the shaft. 

(b) Yoke, a Y-shaped metal part which fits on the upper end 
of the yoke shaft and is held to it by a steel pin. The yoke trans- 
mits motion from the shaft tothe yoke block, and is located within 
the valve body when the valve is assembled, 

(c) Diaphragm, a synthetic-rubber diaphragm held in a 
steel sleeve, which fits snugly in the lower opening of the valve 
body. The yoke shaft passes through the diaphragm. 

(3) Diaphragm support, washer, and cap, which hold the valve- 
diaphragm assembly in place in the valve body. 

(4) Spring retainer, a brass, hollow bushing which screws 
into the rear opening of the valve body, and which is threaded 
internally to receive the plug. The retainer has a hexagonal head 
to take a 1-3/8-inch wrench. As its name implies,the retainer 
holds the valve spring in position. 

(5) Plug, a brass part, resembling a cap screw, which fits: 
into the spring retainer, closing off the rear end of the gun. It 
permits adjustment of the needle (see d below) without removing 
the valve spring and spring retainer. 

(6) Valve spring, a coil spring located in the valve body be- 
tween the spring retainer and the yoke block. The spring keeps 
the needle seated in the nozzle until compression of the grip 
safety and valve lever forces back the yoke block, spring, and 
needle. 

(7) Yoke block, a steel piece, 1 inch long, which fits into the 
arms of the yoke Y. It is secured by an internal thread to the 
valve needle. Movement of the yoke in turn moves the yoke block 
and the valye needle. 

(8) Lock nut, on the valve-needle thread at the rear of the 
yoke block, which locks the block on the needle. 

(9) Valve-needle, a pointed rod, which extends through the 
inside ofthe barrel from the yoke block to the nozzle. The valve 
needle is seated in the nozzle except when firing. It controls the 
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ejection of fuel from the nozzle. Two sets of three fins each, 
known as needle guides, are mounted on the front and rear of the 
needle, respectively. These guides keep the needle centered in 
the barrel. The rear end of the valve needle is threaded to hold 
the yoke block and permit adjustment of the needle by means of 
the lock nut which screws on the threads. (See d below) 

(10) Barrel (Figs 47 and 54), which carries the fuel to the 
ignition head. It also supports or contains other components of 
the gun. The barrel assembly is replaced as a unit with the 
needle. Itconsists of a tube, made of thin metal, with a threaded 
fitting at the back end, and a nozzle brazed into the front end of 
the tube. The nozzle ejects the fuel from the barrel through the 
ignition head. The fuel emerges from two holes in the nozzle: 

(a) Atomizer hole, a small opening which sprays a fine, 
readily ignited mist of fuel. This helps ignite the main stream 
of fuel. 

(b) Main hole, which is tapered inside, and which conveys 
the main stream of fuel from the barrel. When the gun is not 
being fired, the valve needle is seated in the main hole of the 
nozzle, Whenthe gun is being fired, the needle is withdrawn from 
the nozzle seat, permitting the fuel to be forced from the gun. 

b. Removal of barrel and valve-body assembly. If gun group 
and tank group are connected, release any pressure in the fuel 
tanks by compressing the valve lever and the grip safety. Then 
disassemble as follows: 

(1) Unscrewthe fuel-hose assembly from the fuel-valve body 
only if this is necessary for maintenance. 

(2) Remove spring retainer and plug from end of fuel-valve 
body and remove valve spring. 

(3) Unscrew diaphragm cap and pull out washer, support, and 
valve-diaphragm assembly. To prevent loss of valve-needle ad- 


NEEDLE GUIDES 


LOCK NUT 






YOKE BLOCK 





: | 
VALVE NEEDLE 
VALVE BODY 


Fig 50. Valve needle, yoke block, and lock nut ready for 
installation infuel-valve body. 
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Fig 51. Placing diaphragm Fig 52. Installing parts 
assembly in position in in fuel-valve body. 
fuel-valve body. 


justment (Fig 54), donot disturb position of yoke block by turning 
the needle. 

(4) Slide the valve needle out of barrel; the yoke block and the 
lock nut may then be unscrewed from the valve needle, but adjust- 
ment (see d below) will be necessary when reinstalling. 

cc. Installation of barrel and valve-body assembly. 
(1) Toinstall valve needle, screw the yoke block and lock nut 
on the needle (Fig 50). Insert needle in valve body and barrel. 

(2) Insert valve-diaphragm assembly into valve body (Fig 51), 
making sure that the yoke slips into the flat notches of yoke block. 

(3) Slipthe diaphragm support, washer, and cap over the yoke 





Fig 53. Installing spring retainer in fuel-valve body. 
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shaft. (Fig52) Screw on the diaphragm cap by hand. Do not use 
a wrench. Install valve grip. (Par 74 c) 

(4) Place valve spring over end of needle and install spring 
retainer. (Fig 53) Apply wrench very lightly to tighten spring 
retainer. 

(5) Adjust needle (seed below), and screw plug into the spring 
retainer. by 

(6) If hose has been removed, apply anti-seize compound 
lightly to the threads. Screw hose into fuel-valve body. Wrench 
should be applied very lightly to tighten. 

d. Adjustment of valve needle. Needle is adjusted after instal- 
lation of parts in barrel and valve assembly. Usecare when re- 
setting needle, as smooth operation of the weapon depends on ac- 
curate adjustment. 

(1) Remove ignition shield (Par 18) and plug from gun. 

(2) Use the valve-adjusting wrench (Fig 8) to hold the lock 
nut and apply a cabinet (narrow-bladed) screw driver (Fig 8) in 
the end of the needle. ‘:urn needle until it makes a snug fit in the 
nozzle opening. 

(3) Compress the valve lever and grip safety. The needle 
should draw back into the nozzle with the tip of the needle at the 
smallest diameter opening in the nozzle. (Fig 54) 

(4) When the needle has been correctly adjusted, as in (3) 
above, tighten the lock nut with the valve-adjusting wrench, keep- 
ing the needle from turning with the screw driver. This will lock 
the adjustment. Screw plug into the spring retainer. 

(5) Replace ignition shield. (Par 18) 

e. Maintenance of barrel and valve body. (1) Damaged parts. 
Replace worn or damaged parts. Ifthe diaphragm shows evidence 


BARREL NEEDLE 





ATOMIZER HOLE 


Fig 54. Valve-needle adjustment. Solid lines show needle in 
correct open position with point at smallest diameter of 
nozzle. Broken lines show needle in closed position. 
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of tears or separation, orifleaks occur at the diaphragm, replace 
the valve-diaphragm assembly. 

(2) Valve spring. If valve spring has lost resiliency, grasp 
it by the ends and stretch slightly, or replace. 

(3) Nozzle leaks. If valve leaks at nozzle, andcleaning (Par 
55 d) does not remedy the leak, adjust needle (see d above). If 
leak persists, either replace barrel and needle, or lap seat. To 
lap, place lapping compound on seat (in nozzle) and on needle point. 
Turn needle in seat until parts make a tight connection when 
seated. Remove lapping compound, reassemble, adjust needle, 
and test fire. 

(4) Atomizer hole. If atomizer hole is clogged, clean with 


fine wire. (Par 52 i) 


76. IGNITION HEAD. 

a. Description and functioning. (Fig 55) The ignition head 
ignites the fuel when the flame thrower is fired. It is mounted 
on the fore part of the barrel. It consists of: 

(1) Ignition-head body, which includes half of the front grip. 
Three set screws serve to tighten the ignition-head body to the 
barrel. The ignition-head body is made of aluminum. 

(2) Trigger and trigger bearing, held between the ignition- 
head body and the coverplate by the trigger screw. 

(3) Trigger rod, one end of which is held in the trigger bear- 
ing, the other extending through the ignition-head body. Pulling 
the trigger shoves the trigger rod forward, causing it to push a 
match in the ignition cylinder. The match ignites an incendiary 
charge in the ignition cylinder. 

(4) Trigger spring, which hooks over a projection of the trig- 
ger and is held at its lower end by a screw, which is held in the 
ignition-head body. This spring pulls the trigger rod back from 
the firing position after the firer releases the trigger. 

(5) Latch, located in the ignition-head body, in front of and 
above the trigger guard. The latch, set on a pin, engages the 
notch of the ignition shield, locking it in place. A latch spring 
holds latch in position. | 

(6) Coverplate, an aluminum casting which: constitutes the 
left section of the front grip and covers the working parts seated 
in the ignition head body. The coverplate and body are held to- 
gether by four screws and four lock washers. 

(7) Spring case, which turns the ignition cylinder when the 
trigger is pulled. 

(a) Four projections on the inner spring case are bent 
over the cuter spring case to hold the two parts together. 

(b) The inner-case pin (Fig 56) engages a stop on the in- 
Side of the ignition cylinder. The five projecting metal matches 
on the inside of the ignition cylinder are each in turn stopped by 
the lug on the forward-facing surface of the ignition-head body. 
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IGNITION | 
SHIELD NOTCH ewne CASE PIN IGNITION- 
HEAD BODY 


GROOVE 


erm reece sew ey 


Neomedeaceactes” 





MATCHES 





INNER-CASE PIN 
Fig 56. Parts of ignition head and ignition cylinder. 


When the trigger is pulled, the trigger rod pushes a match for- 
ward, causing an incendiary charge in the ignition cylinder to 
ignite. The spring in the case rotates the ignition cylinder until 
another match is stopped by the lug. 

(c) The outer-case pin (on the outside surface of the outer 
spring case) fits into the notch in the ignition shield and holds the 
spring case as the shield is screwed into position. This action 
winds the spring in the case. 

(d) A snap ring holds the spring case on the ignition-head 
body. 

(8) Ignition shield, a cylindrical, thin-metal tube with a con- 
icalfront end. The shield guidesthe flame and protects the firer. 
Eight holes around the base of the cone provide an air intake for 
burning the fuel. The base of the shield is threaded, and it screws 
onto the ignition-head body. A notch (Fig 56) in the base of the 
shield receives the latch and the outer-case pin of the spring case. 

b. Removal of ignitionhead. Toremove the ignition head, pro- 
ceed as follows: 

(1) Remove shield by lifting latch and unscrewing shield 
counterclockwise. (Fig14) Keep hands and face away from front 
of barrel. 

(2) If ignition cylinder has not been removed, remove it or 
allow it to fall off barrel. 

(3) Pry off snap ring which holds spring case in position, using 
screw driver. (Fig 57) Be careful not to damage or break the 
ignition-head body by applying too much leverage. 

(4) Remove the four screws and lock washers which hold ig- 
nition-head body and coverplate together. Lift off coverplate. 

(5) Trigger, trigger spring, trigger rod, latch, and latch springs 
may be removed. | 

(6) Using a hex wrench, loosen set screws (Fig 58) and with- 
draw barrel from ignition head. 
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c. Installation of ignition head. Toinstallignition head, pro- 
ceed as follows: 

(1) Insert barrelin ignition-head body, pushing it as far for- 
ward as the shoulder on the barrel permits. 

(2) Aline front grip and valve grip. 

(3) Using hex wrench, tighten set screws on barrel enough to 
hold but not so tight that barrel is dented. 

(4) Place latch, latch spring, trigger and bearing, trigger 
rod, and trigger spring in position. 

(5) Put coverplate on ignition-head body and replace the four 
lock washers and screws. 

(6) Slip spring case over barrel, and lock by forcing snap 
ring into the groove, 

(7) When weapon is to be used on a mission, fit ignition cy- 
linder and ignition shield in place on nozzle end of barrel as 
described in Paragraph 18. 

d. Maintenance of ignition head. (1) Servicing. The ignition 
head should be cleaned and lubricated each time it is disassem- 
bled. (Par 49) 

(2) Spring-case assembly. If outer case rotates and inner 
case does not, and no spring action occurs, spring is broken and 
spring case should be replaced as a unit. Do not disassemble or 
repair this part. . 

(3) Trigger rodandlug. Whentrigger is pulled all the way, end 
of trigger rod should extend 1/16 inch beyond lug on forward-facing 
surface of ignition-head body. If end of trigger rod is worn, re- 
placerod. Lug ontheignition-head body should be approximately 
7/32inchhigh. If lugis worn or broken, replace ignition head body. 


om 
“ 






Fig 57, Prying snap ring Fig 58. Loosening set 


from ignition head to re- screws with wrench so 
move spring case. ignition head may be 


be lifted off barrel. 
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APPENDIX 





Section XVII SHIPMENT 
AND STORAGE. 


77. SHIPMENT AND STORAGE. | 

The flame thrower is shipped and stored in a wooden packing 
case (Fig 59), which measures approximately 34 inches by 23 
inches by 19 inches. Cubage of the case is approximately 8-1/2 
cubic feet. 

a. Storage procedure. After use and servicing (Pars 55 and 56), 
if the weapon is not to be promptly reused on another mission, it 
should be returnedto the packing case. Before disconnecting the 
gun group from the tank group and storing the weapon, the igni- 
tion cylinder should be removed, the fuel discharged, and the 
pressure released. Operate fuel valve to release any residual 
pressure in the fuel tanks. The deflector tube must be removed 
from the safety head (Fig 11) to permit the tank group to fit into 
the chest. The deflector tube should be kept in the spare parts 
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Fig 59. Opened packing chest showing flame thrower and other 
contents as received, 
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kit or tool kit until the next use of the weapon. The spare parts 
kit, the tool kit, the extra cans of cylinders, TM 3-376A, and the 
coupling plug (Fig 7) should remain in the chest except when they 
are being used, Wooden fittings hold the tank group in place, with 
the pressure tank up. The gun group is disconnected from the 
tank group and is kept with fuel hose connected to the gun on the 
gun mounting board in the chest. (Fig 10) 

b. Rust prevention. Ifthe flame thrower, parts, and tools are 
to be stored for a considerable length of time, especially ina 
damp climate, all exposed metal surfaces should be covered with 
a rust-preventive compound. Store in a dry place. 


Section XIX LIST OF REFERENCES 


78. REFERENCES. 

References pertaining to the care and use of flame throwers 

include: : 

AR 850-20 Precautions in Handling Gasoline 

AR 850-60 Compressed Gas Cylinders; Safe Handling, 
Storing, Shipping, Using 

FM 31-50 Attack on a Fortified Position and Combat in 
Towns 

FM 100-5 Operations 

TM 3-220 Decontamination 

TM 9-850 Cleaning, Preserving, Lubricating, and Weld- 
ing Materials and Similar Items Issued by 
the Ordnance Department 


87 


Paragraphs 
i se 
Adjustable-end wrench .............-e-e ee eevee 10a, 48a 
Adjustment of Tire 14.4 4i6e hia ak eae ESE AG RSS 25, 26c 
PILOT TING ens bea tng ie oe wee Ac i Ses es 30, 55, 56 
After six missions ............ ee hasnt peteeace nara ntes eae 56 
PRO ANS OL TUS orcas ses 105s toes che vo BG“ GE cet hes eee SO. eos 35j 
PIMC 456 ree OSs eee ba ee Se ea eS 25, 26c, 34 
Air COMpPresSOP enw. 45655, he Ew DH ES 32a, 32b, 39a 
BC ON ON: 955 35 thoes et Neate Ss ch bar tata oe Avaya gs oe. ee Sed 35a 
Angtes of tanks when firing ..............0202cces 24b 
Anti-seize compound 
SOULCE Ol ci ais 4 5 Seid hee, A ag Se ee) ete ee Se 48b 
USCNOE 5 gas Ge geese & dtr ecw, onde Oe Sees Ge Ue we 8b, 70c, 73c 
PSSISCANS? hs bcs et a hie ee ee ae else Swe 4f, 15 
Atomizer hole 
CLEANING 365: 4k e 66 aos BS ea BOS eee es ae Oak 
GESCIDUION? wives weniger & SS oe ee ews 75a 
a Bie 
Barrel 
AOIUSUNEMNE « h.4. dread a ee Eb ee a a ee o2e, 75d 
ClCANING i sice Coe Se Be: bh GRR Owe A ee 55d, 55i 
GaINaGe: 10> ah ciuine a woe A i se ee eos we eres ee 62, 75e 
GOSCPIDH OMe 65g tints es eae de eae dus er ao ak 75a 
MS INTEN ANCES e.6- she dws aee se, rns GeO dh Hews a ees oS ey he 62, 75e 
Barrel and valve-body assembly........ ei Gtr ts Siete ah abe Sag 715 
BICC STS 56 8 oe SA Oe eee Se ok Se ee 32c 
Burning time of fuelS ............0 2.02 cee eee sec @Ginae “Oe 
BUPStS) oor hse ae beer Se OO 4b, 9b, 25c, 28, 29 
Bushing, pipe, 3/4 inch by 1/2 inch. .......... 8, 10b, 48b 
iS ie 
Cap Ola pn rar mm: 4.0.6:.0.-3: 4) Sade Sts, we SE BAC ee ee ee 75 
Capacity, MMe): is nis wed oom d Soden & al a Be oe Oe eee Os 9e, 68a 
Carrier 
ACIISUMENU 6.6%. ex Bate ete oe Pe eee 19, 56e, 60, 71 
GESCTIPUION : te: sereerie as Se De Oe ee Ba da, 7la 
installation ....... Shean shi zee ~ah sop wat dae Danan ei see den or ned teak e T1c 
MaINtEN ANC eS sd sive wh ees tee te BS wok ew, Geen oes eee Tle 
preventive maintenance .................00.% D1, 55h 


88 


Paragraphs 


- C Contd - 

Carrier - Contd 

FOEMOVAal ses ass 5, a Ge he eee, or a Be et ee ee T1b 
OA ee aia se Gas, satns ee a s  e  as Ge e 71 
Carrier pack. 4.6, ds ns, 6 Shwe aid eh ae AS ne 71 
Carrying the flame thrower........ 19, 20, 55b, 56e, 60, 71 
CALAlOG 55. Say ets ek a ee ah WEE aed he fhe aoe ee Beh 48b 
Charging of pressure tank............ 4g, 32, 33, 61c, 66a 
Check valve 

GOSCTIOUION: (sis Seis SS, wre Oe BY Soe a Sk es ee ae 66a 

PISTALAUlIOM 2.5 See ditties Wir etch oe Gee ty Oe ee 66b 

GPCTAUON «62.4. 8 oe Gee mi ee ew eee ee 31, 32, 53d 

VOMOV Ae iets. hw rue ed a ee Rare a eS ee ae b 

PEPlACement 5-4 ies eek a woe ese. ue a ee a ee Ses 66e 
Cleaning 

GUN ey od ais GAGS ee ee 49a, 55, 06f, 58c, 74d, 75e, 76d 

TANK CTOUN 4.8. 6. ae oe ees Rae ee D0, 58c, 68c, Tle 
Cold weather......... Sr ee ere ea ie 34-36, 44, 49, 64 
Compound, anti-seize 

SOUTC C01 o- Siss a he Nas ele GL Gis Shee ks eee 48b 

MSO 00 rede et ook aha ahe eine ae a Gin ete eae 58b, 70c, 73c 
Compound, pipe thread (anti-seize)....... 48b, 58b, 70c, 73c 
Compressed air 

charging apparatus: 24 i edad a6 Be hale S48 32, 33, 46, 48b 

Sse ise 8 E Bxh tees Bite ee el eee Gna eee aes St ane o6b, 6le 

PEICASC OL sei, tise A eo en oe we ewe 66b 

VOlUINIC TeQuITed 4.4 sii 64 ay Gee oe Oe ee ee 9g, 32c 
COMPVESSOP Alt be. heh ted a ee ar ee a a eS 32a, 32b 
CONT FON Seine see te ete ee Bias es we, ea oa ae 14, 21, 26, 61, 74, 76 
Cord | 

ACSCKIPUON: rs ik ee Be es ee Se A we a ae Tla 

INStAACON ee teee, fa co ed: et Bee ee eo ae Sees Boek Ais Tic 

PEDIACEMONL 2-4 suse te 405 8 eee ee. BO ee ee 48b 60, 7le 

HieNtenINe 4.4 Seats Soe eae Ss Se heesas bas Slh, 60, 71d 
(SG ss ask ee ihe eee et Soe lee ines tet Be ees Ge centage hee Bien, Shahees 71 
Coupling Blues 6 wioK ws. be ae eR ee 10f, 17, 39c, 48b, 70 
Coupling washer ...........e.26.8. 10b, 48b, 58f, 70, 73d 
COVELrD Ale end ie he Se SE Gee eR ek 76 
CUDAS Cs a Sud.h ood ari Aas eS ee Be ee eee ee a 9d 
Crankcase Grainings 4% 4 ie 64 ee snk Sie Oe 36 
Cylinders 

GESEPUCHON ies sd ho ES Se ee ES ee eat ys, eae 46 

NuUMber PeQUITER s o.5:6 a4 Sale ee oe HA ee 9g, 32b 

WSC OL. IN ChareOIne ae 5-5 5, Sk oh Hits rd H BH SS 32, 33 

USC°OR tn TING egw oe CK a BE ee ee 39 


906049 O—50-——F 89 


Paragraphs 


as 
Dampness 
elfect On Tue! ¢ s4)6-e ee 4S eA Oe ee ee eS sccan'e dak 35e 
effect on ignition cylinder................... . dl, 41 
effect On thickener: oe oho Sa ewe BS OS 35e 
effect on weapon... ......2 2c eee eee 41, 51g, Tle, 77b 
Detlector Gube v6: ae Seek ie Se ee, a hte Se 12j, 69, 77a 
Description of flame thrower................. 5, 65-76 
Destruction 
ACCESSOTICS 625 a: Fe GS Se ek Se ls 46b,d 
TLAMC THTOWE? oes & hs <b ed eet Bee ee 46a 
Dil -4.6 eb ibe ee) ene oa ete ae se tert he 2h Sek de oes ah ee des 46c 
ignition cylinders ............2 002 ee vvvas 30a, 46f 
TUCK ENC! «25. se aed Bak we SE ey tas aiauay. Sy mee Sseae 46e 
DIapPrag mn! nc 3: 6 ou al dw 2 aye ees Ba ee Ro be ay oO 
Diaphragm Cap 62-5 dne Sei ie eres SS ws Ee ee 75 
Diaphragm SUDPOrt « 6.6 eis ak Se ee we ee ee Se SK 75 
Diaphragm, valve, assembly ...... 10b, 48b, 56e, 58a, 74, 75 
Diaphragm washer .......... ben fal dee eas Shad ae see ee 75 
DVESCI ON eset oe, S ee: St ee ce oe oe de See .... 35, 36, 40 
Differences in modelS.........-.20 ccc eee e eevee veces i 
Diffusion-pipe assembly ............0000 eevee 67, 68 
DIMENSIONS 254 Via et ee ee ee ee 9d 
Discharge Umea 4 eek Bl ets es oS OS ee eed ieee as OD 
Dome-type regulator. ........... 0000 ee wee ee eee 67d 
Drums........... Pavers et BUS a Oe nate oe ae SS 35-40 
Duration:of f1¥6. 6 6s he oe ee eee aE bee Ob, 34 . 
Dust 
blowing OUl 2.44.4 4G ek eee sss dis Bi a er en a at iat ce 33] 
effect on operation .........-.2.200 0c cc ccves te ee 42 
a Ps 
Bil ignition Cylinders: i uh he ores SAR Cr 18a, 31 
E3 portable flame thrower............. bis tig vee an hs 1G aby la 
Engineers’ wrenches............0eeecceeee- 10a, 48a 
-~ F - 
Filling fuel tanks 
Dy DIO WAN 53/05 Ais se hse ots te hy Gre Eee a a ee Rue we .. 39 
by force pump . ge. eee ec ee tree ee eee 38 
DY DOWLING 692 secaie rate ange NEP We ee ee a eS ar 37 
service when filling............. 0.00000 cc ceease 53 
Pilling Ole is Soe eae 8 eh eS 37, 39, 49, big, o6b, 69 


90 


- F Contd - 
Pilling with Mel.) 6.6. 44.56 Go ow Ee RE 4g, 34-40 
Fine PYreCautiOns sees Woe a SE BAP Se © Bee LE 15¢, 40, 55 
MOU OS va, Gait sands es Chose ae Sk Ge ane: Ue Lie ay wd Dee ae oh hte Eek 4f, 15 
Firing technique. ........... 00.000 000s 26-30, 54, 56b 
Flexible shaft, valve 
SCJUSUMOCNE i: im ered BS wo Sue, 6 ae a a ea, He Se 66d 
GESCrIPUON? wc ws EE OM EEE SKS GES Se eS 66a 
iNStalleuon. 4 4's Ske Ss hee Oe hd a ees 66c 
TUDTICATION ©. a>0:656-o a eee Go dow ae ep eater Se Bees . 49 
POMOVAL. <2 a esate ss er © eee Be ne Sry @ Sah Le 66b 
Brame Clamp) «6 492.5408 wig Has ee Gre Spee Sw She OBB, TL 
Fuel 
CAPACI G55 3 a a Se it eek ee we Sees 9e, 68a 
CHAPACtEriISUICS: 6) ¢b esa Si ahh ee ees ee Se ose ee Re 34 
GOSEMUCHION es: as. a SG sh @ ert wr Bee eS. S 46c 
MOTE SIV CONKS: hese ete: aeks eee es Ac ea ea ae ee. Ss, ea 24b 
DEP LOOTING S ose eX. tects a eter tin Wise a had br 0 eB ao Sk Og 
PPCCAULIONS « a- Gs Seek oe MS hd OS ae eea.S 35-40, 41 
Dreparaulon: 2:5 .6.y. eS oa Se ore Se Se he aes BA ES 35, 40 
PANGS oes, eeyacics a care ese else he eve ses BR: Me tee ee ae ae 22 
WEIR: ooo gees ets iu. So a lw We eect Bee ee eee ees 9c 
Fuel-filling hose ...............20.. Oe oe ee eee 39 
Fueletilling lines: 2.6 a4.6 48 bo Ok Ge hd ale ae ee & A 39, 46b 
Fuel hose . 
GCSCTOUION, dns .n28. atts waht ie, ee ee es ete ce Ge 70a 
INStALIALION © 2 Ginn ae oe Se ewe Se ee ee eas 70c, 73c, 75 
BOTTI che 5 Sa od sar sao Jaa er te ea Gh eR ee eee ea eo a NR od 
Maintenance .-4% ou Ae & Bop ene ed ee ee eek 40j, 52, 73d 
PEMOV AD sce: Se ot oe Sole RE a ee el ae Be we we ... 40j, 70b, 73b,.75 
Teplacement., «64.45.44 40.45 064 66448 S 8 Sb, 48b, 58, 70, 73 
StiilenInG Of «2.3.3.6 4.4 ae ee Bt ee Se ae Oe Ge 21 
PUCLSOINS§ 25.16) Sava aw! we et esa eetS Bd epee tebe aos 35, 36, 40 
Fuel tanks 
angle: when Tring =: 6.64 6 KAD YASS CAA SERDAR 24b 
ClCOMING. hp. bce, e-news fi S, eece, Say @ ae Be Ea ea wee ee 53a, 53b 
GESCTIDUON: wt. ksh. oes PE Se ee eS eS oa, 68a 
fe) JV Elin w-vis 6 ela se Sie es See bh et ee ao o3b, 68a 
INSDCCLION: .3:%.0 wed Be wt ee ob ee BOS + 53a 
AISTALVAUI ON: 22 /s5 6 -scnee 0: oe: ees aoe es Bee ER. Wer we 68b 
MAINTENANCE «so. soe fo ec eice weg ew: ae ew raw e Seet e we s 68c 
POM OVGL? wal oy oe te, hae cat oe cs, os a ae ee ee 68b 
Fuel valve 
BCIUStMENt 6 .e kM wae Gide BAe KS a ee ee eg ee 6la 
fed aye h gb 0): eR ae oe ae ee ne a ea ee o6f, 61d 


91 


Paragr 


- F Contd - 


Fuel valve ~ Contd 
GESCTIDUION: 64/4. 55-Se ee er ane Bae ee ae 5b, 74a, 75a 
CHECUS OF GIP cw. & oe ie BH Sw EHS ee ee: Be 42 
TALUS: LOsClOSE 6 2-5, we sete, xe -3 ei Se ae W OS eee 62 
MStal lation. 3.4.5 bea ees ds S wile le Se eae 6la, 74c, 75¢ 
TOAKG 6c. 3-9. 5.6, ot eho eS Ae WO a es aa , 08 
TDP ICAL ON 2% 2. wisi ee hie Ee ee a ee Seek 49 
OPCTAatiON: 6.4.4 Sab eS eM Ses 14c, 26b, 61a, 74a, 75a 
TOMOVGL: 2-6-5. o5. bo ea he So Ae oe ee 74b, 75b 
TOS CLE oc os he cas Seg onk Gee ea ee ees Wane Star tad 56c 
PUN oiceae 20 i 2o  g Ae dew ee Sat ta ee 35-37 
=G@-s 
Gage, fuel-tank testing ..............0206. 48b, 56b, 67d 
Gage, pressure testing ............... 48b, 53d, 56b, 67d 
GaSOline,. 1 Tue] S:s, 66 ete 66 a eee. WO ee 34-40, 43, 44 
GIOVCS s.s6: 6 & oral ates oe Neidel. Wade lee Se, SecA ieee aie ease dads Stee 2lg 
Grease oe baa eee See ee eee ek ea an oe aN ee 49 
GELO SATO 22a: 5 Gn Ba eae, ter a oe es 14c, 49, 56d, 62, 74 
Grip: SUDDORL, 63.4) & kee ee Be ah he ee 4 ak oe 74 
Gun 
ASSCMOIING 38st Go oe Ss ae A A ee ee 74-76 
Carry’ 2 ages Oe 6s ESO See oe et eee tae ees ao 
ClOANING ou: Gow Bawa ee Nea eee wes ood, 55i, 56£, 74d, 75e, 76d 
GESCriIPUON 66-45-65 sh we Sos re ES 5b, 14, 72, 74-76 
disassembling. a.s@ ai oe Sere Ge te ae 8 rece eS eS 74-76 
MONO orgs eae cays nic has Es Seen ee Gee ee Se a 9d 
Wubrication.. 2:04:5 sicko ceca GRR oe eae eee Cee 49 
MOUNTING, DOAN. ..2:4. G5 5 cab es So es ee ae 6 es etd 10e 
preventive maintenance .............e.6.-. 50, 52, 54-56 
PEGUISILIONING 2 0:4. % sobs ie Oe ae ame Bee a eee ob 
StOGaCe? Ganka iw nee ae ae ee es Sa eae Se we es 12g 
Gun group : 
ASSOMDIING + sie Si ee eS AO ee ee 72-76 
connecting to tank group. .........-22ee ee a Ay (OTS 
description ............. ee te 5b, 14, 72-76 
GISASSEMID] Ys sus honk 95 bee RR ee Ae 72-76 
WUDYICALION. <4. 2255: sst se 6a es Se, ae te Seer cs Be 49 
MMAINCCNANCE: ashe ee we wo woh SNe Os Oe. & ow es 72-76 
preventive maintenance ..............6. 50, 52, 54-56 
StOPa leer aac a hes Ga eae oe WB ee en Ree we 12g 
WelGNbs oe. 4.18 eh So te ee See a 22 9e 


92 


Paragraphs 


oe 
Heat, effect on fuel. ........ 2.2. ccc cecrvvens 34-36, 40, 43 
Hex wrencheS ........cc0ce0 cree 10a, 48a, 67d, 76b, 76c 
HOSG CONNEClO! seis 5s Sia SS OE eB wR oe ae 68a 
Hose, fuel 
GOSCYIPUION: <i iesend s.ornd.6- ee Be we ee He OS Bd Se Bee As 73a 
INStALIACION: 33-6 eice vs eas a Sie ee Sse Se ee ck, 70c, 73c, 75 
DOVIG UY aria Se ave te: seco diet Sea Ah ot ye Ge ede ee eae eee eae 9d 
WIAINtEN ANCE 6.5 re esc & Sc: eres Bh we cee gaa ek Lae e 40j, 73d 
VOMOVal:. 6 ioe bw Oh ee ee ere ee 40j, 70c, 73b, 75 
PEDIACEMENE sca G ese hah A oe ee es ob, 48b, 58, 70, 73 
Stiflening Of x sec ais aks he wane ee SR ee 21 
ne ae 
IGGNHNICSION «cos Soe a ost, See ee Oe eS 6 
IGNITION ACUON 6s nos eke Gee SOS eee So 14b, 44, 76a 
Ignition cylinders 
ACUON aw iE shed eee Re oe Oaewe em es 14b, 31, 76a 
GESCTIDUON: 2 6.6.076:4e a ee ee he eee a 31, 76a 
GEStructiOn: -.6.4a: 456 hia bb be BSA RES 30a, 46f 
GiSCarding <@ 6244.6 Miocene ke owe ee wes 30a 
Quration Of Bre: 66 as0-4 ease he Se Hae wee Bee Ee 9b 
PAU OTE 5.548008 hats da ee ere ae ee 54a, 63, 64 
LOAGING Of CUN.. 25.6.4 hh oe ee eR Be ae ew 18, 76a 
DECKING ficts oe ob eo Se acre eee EER POSS 10c, 31 
DreCautions 6-5-6055. Se aes Bee ae ie ee eas ee 18, 20, 31 
StOMING 6.06 55 Ose Ben we ke ee Ke Oe es 31, 41 
use-in training: <6 sce ice ew eR Eas 15b, 18a, 30a 
Ignition failure............ 18, 26, 31, 44, 54a, 63, 64, 76d 
Ignition head 
SSSeMmbDING «ow ac14 GA we ee. % Breh B o  e b e e 76¢ 
cleaning ....... Sa 6 adda aoe ores Mth de ele 49, 52, 54a, 76d 
GeSCripuoMm: i gt ds Shee eee eek oe ESS es 5b, 76a 
disassembling ......... 2... cee eee cee neve 18, 76b 
CHCCltS OL GITT code. ke ee we we ROS . 42, 52 
PANU. 6 oe ii oS ee Oh, ale we 54a, 63, 64, 76d 
INStALIAUON: <6 xan we de 6 ene s. Sea eee ee 76¢ 
TOA 265 sk et tos es Giyrar Giclee 2, sda ee Bla ae HE a et ae ee 18, 76a 
luDTiCauon 4.0604 46 oo eae as ow ews Fs wok ae ees 49, 76d 
Maintenance <6 sie 69d 65:6 eh hs ew ce er ee 76d 
POMOVAl. 4-5. 20-0: So eae Be ea Area ee. wt See See 76b 
Ignition-head body ........ . cece eee rere eee eres 76 
Ignition shield ..........22.- ccc eeee 18, 52d, 54a, 55d, 76 
Immersion, effects Of 26.40 6.8 wa 6S 6S es ew oe AS 41 


- I Contd - ‘ 
‘Incendiary effects ..... etd Cea ah datas Hs val Ae ah ae Rake ge 3, 34, 44 
Interchancing WIth ES cs 6-26.44 4304844 OE CEA aS HS Ta 
Interchanging with Mil or MIA] ................. . 1, 8 
-jJ- 
JUNG1e Tanges? iecsshen es i re eee we Se a Herd oe a2 
| ost 
KePOSenC: 4: vided wie eh eh aE ee ee 35a, 36a, 40 
Kit 
LOO 2 fe: Gy. Goods es Eek Ra es Bk ae as ea es, BG 10, 77a 
Spare Darts. & 6.4.5 eae See Hes Ete esa eee a 10, 77a 
SOLU ICO gids Grrd ere aries Sesh Ge es aoe ls A a ee 48 
-[,- 
Lapping needle and nozzle... ....... ee ee ee ee ee ee 75e 
TALC o.ua: 8 aia ina Sid ook HS Se as Be BRR SS ae a S 76 
Leaded: Pasolnes-54 oc Se eee ee ee eS eee 40n 
Leaks 
PCs. sas 5: Gece ere deca Se Bae ee ays eth 56, 58, 66b, 68-70, 73-75 
PFOSSUPEG: 4.5. eke SS OR ees -. 21, 51lb, 53d, 56b, 61c, 66b 
LOPE ValVe-CrID: 205.43. dhe oa bee ee Bee SS 74 
Line; Tel ting ace 25 a & eos eee we ees Scariah neon eaceeatl, Give nee 39 
Lines, charging and filling 
GESEPUCLIONS 6.055506 A ee ew a Bb WS 3 ES wR 46 
SOUL CEs. oe er Be she deste cee fe BG? at St Se Nas etarek iat os, Ber edee ge aides 48b 
WSC 2.50 Gere Bes date ie ee ae ee eee ae ae 32, 33 
Liquid fuels 
PUMIN Gib 205, Gh i ow ck a eRe OE Re ee eed 25 
Characteristics) -4.4.2 see he eh ee oe ee 34 
PRU AYA 2 va. a gral aes Gta ae ee Sa Gy aS eae eae 37, 38 
- precautions .......... ee ee eee ee ee 36-40 
PLCPATAUON \ocse cr ees Ba Se ee Be ae Oe as 35, 40 
PANG Ce nile woiceaee eset ene eee ee ee eee 22, 34 
Loading ignition cylinder..... Sik ch acca ete Baas sen oe ee 18, 76a 
TUDTICSUION 6 Soe Se es Se Asie 49 
-M- 
IU RAT se cee cae sais 8c ae SS GE ees es es he te 6, 18a 
M1 and M1AI1 portable flame throwers............. -Tb, 8 


94 


Paragraphs 


- M Contd - 
Moisture 
GHlEct-OM TUE). i 6 35 5G So Ss Sow ce a eS ee Sw HS 35e 
effect on ignition cylinder.................... 31, 41 
effect on thickener .............. 0000 eve eease 35e 
effect on weapon..............000. 41, 51g, 7le, 77b 
Mounting D0ard: 5-45.60 eG BGS Ware ee dak SOs lag 
«N= 
Needle 
UPS UCI as 22 a ase ca ah Sota as Sean ee Bede Ge ie de! o2e, 75d 
ClCONING: oes eS ee SE Bee SE ERE Re 502, Dod 
QCSCHIDUON: oar 84.5 Se eK ee: Sie ees 73a 
SNStALUAUION: <5. He 5 hee SB ete ee els ee ae ae 75¢ 
NO OS eft kee, Shs Spacek Ge ey ah aa ae Saad ek Sk Bot 08 
POMOVAl sc. S455: Gen eh eee eh oes es Riss Ged. os ay eee 75b 
Nitrogen 
charging apparatus .................. 32, 33, 46, 48b 
WO QS gs hie 22 eh eee cat Py en tos ees 6b, 6le 
POILGASCS OR oc. cscue oe 82 ia ws ve og Sete GA hs Bi Aa ee SE Seve 66b 
VOLUME“ TEQUIPER 6.455, S50 2 ees Se a aS 9g, 32c¢ 
Nozzle 
SQIUSCMENL 665. ag bere ae SAGAS ae aed Sed 3 52e, 56b, 75d 
CVS Bais oo Joost eco Be ser ter ta tt ets ee es eee 52, 55d 
CESCHIDtION: . % 4.4: « atiok. ae me ade Be Boeck Om Bee oes 75a 
OAS? ta oe. So cee ee a ke Ses ieee ee NS, o6b, 58, 75e 
aC & 
Oxygen, hazard from usé..... 2... 2... ee ee ee en 32c 
Spi 
Packing chest 
CUDAR Ce wing's. co Bicester a Biase Gea Seta aed at Se ae a 9d 
GiIMeCNSIONS:: 4.24 o.6 Behe We ew Rae Se Se 9d 
ODENINE 6. 230. obi bs BO Ee es 6 I Bea es BS 12 
USC1OL sis Gnd kh en ee ae hee hw a ews 12, 30 
WEIGNE ico tate aie bk: Ao a-ak Si ee we A a eR we ee Ic 
POAC i hes ae a atbce wats a oe Be Oe ese taeaee sa ONO 
Paintin? 64 ee eee es ee BE A EE SE 13, 41, 68c 
Pins (Carrier) 2-2.2.4ck-3 6S ee SR ESSERE SR EEE 71 
Plug, COUPLING i !s.8 ad wk Boe bE 10f, 17, 39c, 48b, 70 


95 


Paragraphs 


- P Contd - 
Plug, TING eg finde eis eater ike .... 387, 39, 49, 51d, 56b, 69 
Plug-retainer assembly ............. 0000 eeeeee 69 
Plug, safety-head...............0.4. 37, 39, 49, 51d, 69 
Pluie TESUNG 55 6-Gscsl ace be ea eee a eee OS 56b, 67d 
Point-blank range... .... 2... 2. cc eee ee eee we wees 22 
Positions; A1rine Ace ¥ wars bs eG WS Ee eS eS Gas els 24 
Precautions 
NY URAINING secircs hoe es oe we ae ea Be le a ew a Se 15 
WHEN COALS ING cn. ee ae th A Se We A ae Rh we ae 33 
when filling with fuel...................... 37-40 
WOM TITING: 5225 ds ce oe des fe eo. SG) Se Sw aa ar 22a, 24d 
when preparing fuel. ...............008 06 35, 36, 40 
WIEN SERVICING: 2 2-5: 6-3 nia eo Siew ne Ad ee eae Be 57 
WItN-CYIINGE? 62.26 Bo ee we ee hee eee awe s 18, 31, 57 
WAC PUN. 6.5: oa. 6 woh Sth Se, eer et ee aes we as er ee wh ee te 20 
Pressure 
GUAR OING 2 8 oe area weer ek or a aie ole eee Se ee 32, 33 
charging apparatus ............2.-..0000- 32, 33, 46, 48b 
WACK OL? seed. cy Ag: de We BiG Be ito ed: ea A ee ee o6b, 61 
NCdh Se 4.2 sia et ees oo. ee es Sra es ee es ee te o6b, 6lce 
WOUNdS ‘Ol &. 2-6 ob dete ee es oa ee ee gd ee oe Of, 32, 56b 
POCA Se OF ec, bce: yd Gere: Bes eee eee es, Siva ee A 66b 
VM OSUING LOY? Gg. e, Gs ies a tae be ae ede: Beta Rw ake ee aah eh 53d, 56b 
Pressure regulator 
ADWUSIMENY < ssa es. oe oh oes ew se He eS o6b, 59, 67d 
GSSCTIDUION: fink Gia. cd Mie me. af Wes, Sh lw le Be eee ay Br So Ss oa, 67a 
CIICCIS OL GIFU ei siw. es. 4% ee eae diag tS ye a ee i 42 
PMSA TALI ONG Ae oo te: Suet Wok eer oe aC A Se Se ae Ee 66c, 67c 
POMIOV AN sa) 2x selvigct itt en cite oa ae te Seay Sere ees ee Shee 67b 
PEPlACEMIENt se 6.6%, beh Be Ae REE ER 48b, 56b, 59, 67 
COSEINO gS, arts, Sn cccace oe he totes Mae Sine eae e ei S6b, 61b, 67d 
Pressure tank 
CAO asker o ce. sy ser ig areas Behe AE sara tes hs ens en es 32, 33 
GESCPIOUION: 6% vai ae ed ee ee, Sa oe ee ae 6k ae oS oa, 66a 
INStAIAtION: eka ke Hace ds BE oe BEG eS oe. COE 
POMOVAL.. Sis, ore ete eae Oe ae ee oes 66b 
PEPIACEMCNE 36s x. ob ho Se Sa Sm BS oe eo ee oe .. 4g, 48b 
Pressure tank and valve assembly 
GQIUStMONC. < woes acetic eidcdi gg th bebe i et Baie ee 66d 
GESCRIDUION, - 6456) 8 xs. or tas neler Gre). or Be td gol gens ace es da, 66a 
INStALIAtION: 3° Scs. 6 oo ene we we OS HS OO EMS OES 66c 
maintenance............-. Se ee eee eer 66e 
FOMOVA 36 Sede A ee oS wd eK es 66b 
LESUINE 10 1CAKS) 6 6.cu:r/ 8 asceh 528d sd Ba at ee ee 03d 


96 


- P Contd - 

Pressure-tank clamp 

GCSCription.: 4-36 uke A tee ES Gh Ok aE ae ed 66a 

installation ..... Fae Oe Bae BGs ee Tas eRe le cance eke Se RES en eh ah ee Nee 66c 

PEMOVGl hh tie eek Se ee A 66b 
“CP aIe 5 beaded se he nas we Be kee ee ek ee eet ae Sle 
Pressure-tank valve 

GESCTIDUON: 2.06 eS dle A GARR ee ek Bien ws 5a, 66a 

STICCLS, Of GIlb ts. Yn. e bce eh Geetha we Aaa aa he 42 

IIStalAtiON:. 2s, 2 5 eves ane terrace eee ae BS a oe Be ee 66c 

ODEFAtION<: <.6 6-48 owe wee & AS ici Seve 14a, 21, D5g, 61b 

POMOVEl: ao 6 one he head GR ee Gigs ES ee ee 66b 

FEPIACCIICNt 6 nas eh ea des SO BS ea ee a eae a 48b, 66e 

LOSUING: se ci iaird. x Be eee eA et Sea ote ened us be dla, 538c 
Pressure-tank valve handle............. 14a, 21, 48b, 66 
Preventive maintenance services ..........-.2-00- 50-56 
Pump 

PONCE: 15. hae Ge a BEES BH Oe ee es ees 38 

QTE Ss, Yo i: she te Be 3 aac, wan Sp ae ae ao een se a, ea 39a 

oR 
Rain; CHeCt ON TITINe: do as eA ew She Ey Se eee ae 41, 77b 
RANGES. 2% 5.5 b-e, bared eee wae 4c, 15b, 15c, 22, 61, 67d 
Reco Gwe Mee Oe BROWNE SS EOE Oe eS oe 24c 
ROCOLOS: ie ese coe Bs eS ee ee oe ee ee ee 2, 49a 
ReETCreNnCeS 6.4-s.a 6 6-854-S Rs Ob Cw Hb a BSS GG, 1b, 78 
Reeulator tube: so. a6. ke ke Sw ee ORE A ee Se 66, 67 
Removal of tank group ..........2.-000 2 cece 55b, 66-71 
Right ValVe CPip« 44-5 ce 6k ES A BAe oR 74 
Rocker arm: 3.5.02. 28 6-3 eS ete bet eee eS 49, 74, 75a 
I 

Salely CTI, i268 60) Seis we ee ae oe a 14c, 62, 74 
Safety-head plug .........2..0 00 ee eee 37, 39, 51d, 69 
Safety head, replacement......... 5id, 54b, 55f, 56b, 59, 69 
SCRECHING CLICCE 245i. Gaye eee his BORE ee eke we ee a ok 3, 34 
SCrewW drivers 2.6654: @ 4 es St 10a, 48a, 52f, 74c, 75d, 76b 
Seine cord 

GESCriIPLION: -4:4.4° 4 4,6 5.3 Stade SG Sie Se ee eee AA fla 

INnStallation: 24s oss AES Ow Ble Bee Roce Tic 

PEplaCeMient~ oS eed. ete 6 eee evecahe wae 48b, 60, 7le 

TIP MLCHING eco oda ee Se ee we Hs Sih, 60, 71d 
SERVICE KI -desecd Gon ee ee ee RS Se es Bah a ee ae 48 


97 


Paragraphs 


-S Contd - 
Service, on receipt of equipment..............0.0- 12,13 
Set-screw wrenches............. 10a, 48a, 67d, 76b, 76c 
Niel IGNITION: 34 owe. eae ek wa Bh 18, 52d, 54a, 55d, 76 
Shipment .......... Be Seed at ti. vibe A ah he eh aa a eee ae 77 
snort range, Causes. Of 6.6268 64444446 6s O86 Sasa hss 61 
ST CN es ce fa ace hah oe Sees Ate ae kB a an coe ete Oe Ba Se ts 25 
SKIGS, SCO! oda wee eh eae ee eee be ae aa 24 
IT OG: i.) ce eee ees na eS Pte eee ead 3, 34 
OHSS tae. bu deoik ie 2 te: eae erge ae eG Rg aie eae ae. a Oy OU 
Soaking the targets... .y v6 emi eo eee. gh, ee wee Sa ea at eee 29 
Spare parts in service kit ...........0.c002 eee 48, 77a 
Spare Parts Kills 24.638 66a ge Sewrew dee heeeeeas 10b 
SPFay Ol (WC). sug 6 Gadi @ 6 oe ie, Ve ee eee ie Boba tn Gets 6la 
spring case | 
CLEATING 5.6 erar sh Gre eRe. oH Aa ee ae o2j, 76d 
GESCrINGION: e236 ies Bote eR Ree bode Gods ae es oes 76 
CMeCtS Ol USC. ~.2.4.5- 4. ee A oe eee Bok 42, 52j 
BCUCRAl noma attic ade actcessad, aoa tres ney ee. ae 10b, 18, 31, 76 
LUD PICRHON AE cctpce ose. re 46. e Ack: ew Aah ae a ete es 49, 52j, 76d 
MaINtENanCe sw 6. 15-6.b hers: Ge. SS a ae a ee ee 76d 
TEPIACCMICNE sips acs eh eae Ga ee eg ee ee 48b, 63b, 76d 
Spring retainer and plug .......... Te a ee ee ere vag, To 
DOPING, ErIG Cer x. ee a he eee ee bee Re a 63d, 76 
Spring-type regulator... ......... 0c eee een ences 67d 
SPPING Valve oe Ut Sew ae eae ee ee ah OS k 75 
SPPing ; ValVe=@Lip: 66.4 Sw Hh, eS ON ees we 74 
Stem, DFESSUre ValVe: vas 6 WA 4a. Saw we Gee ee 66d 
storage 
charging Lines: 4 «4, 238 4) wie ti. dial ie, Se HAL SH hehe Sa 42 
cylinders........ ee oe ee ee ee eee ae ee eee ee ee 33, 77a 
PLING MRCS! 52's Sse So os tv teal See Be ee ee 42 
flame thrower............0-00e00008 12, 30f, 41, 42, 77 
BUSI Ata anh ee, Sie Ose eae peat ayers eet ee 35j, 36i, 40 
IONItION. CYIINGETS 4%. %.c.8 eve, ww ah hes. ow S Bw eS Oe 31 
Straps, adjustment.............05022020- 19, 51i, 60b, 71d 
Sun, exposure of flame thrower to................ 40, 43 
SUpDOrt; Glapn Tag: 6 4.-e ora. ce seo eig Se GB ce a he OS 75 
eo APY 
TACOS Mien cc Gein eae Ro OO ae ee eae We ee eS 3, 4e 
‘Tank: COnneClor 2) dccnica oS 4 ASS a OS OS eS 68a 
Tank coupling 
CCAM NG oo sre ee iotse. See anes ar Bo, bok ie te a te een 70d 


- T Contd - 
Tank coupling - Contd 
GOSCEIDUION. 6.54: 3)4 10-4 dese. eas we ee Gers wk 70a 
SNSCALLACION o e3 cede Ae ahh SES aS ia aS A eee as 70¢ 
NAICS oer Gerdes, copii ae Geet gh ao, ice de ad Poh id ches whe eae be 08, 70d 
MAINtCNANCES 3: ois a Se we eS AS dlc, 70c, 70d, 73d 
Operation: {2-4 -G seek Slee sd wy ae oer oe 17, 70, 73a 
POIMOV G26 bcos Se ects ae ses ve Tass ak ep ae tee ae ea ae 70b 
GO STING esas Sere, Gertie Me edhe toca a eae x ae ee, le Sl¢ 
Tank group 
BOVIS COME sj. 25 is ees, ae, dave ces ee Wh 9 to tee 6 ae Bs Tae Bs ee Se 66-71 
CALVyING 6 esate twos Be EA a eh aa A 19, 24, 55b, 71 
Connecting t0:.CUN sso) cS eed es Se Se ee 4g, 17, 70 
GESCrIDUON: «5: $cc. a. wale ek a ee a, 65-71 
GIMENSIONS =e we oceuase aie ghee Ss es as ees Ss 90d 
INtEPChANP ING ss: ee 64S sk ies SESS RS Breed 4g, 17, 70 
INSLALLAUI ON: 5. isk. sis. oh 3 Aw ee WG BU: ARSE 66-71 
Maintenance: sues ee wad w Bk.G WR Ge Re ew Se 66-71 
preventive maintenance ..........02-00- 50, 51, 53-56 
FEMOVal) 4.645.346 wae ke Oe So odb, 66-71 
PEQUISILIONING 3 3 ese hs RAE EE SO COG Ses 0a 
WEIGRE 45 tego Getecve “eater eet ase Ge Se ene Sew les wy tee Ae St 9¢ 
PAT PCUS: ve, ces aiyar an Site eee aie She Wy ae ee ee 3, 25 
Temperature, effects of ......... 34-36, 40, 43, 44, 49, 64 
TOSe TITANG 1646 a See So eee See 12k, 22k, 36h, 56b 
Thickened fuel | 
SIMI 2 55. 2k acl oe. Sta ee eee Gre aes 25c, 26c 
characteristics ............0c0000- Pe ee eS 34 
TING is 2. ed bt ee ee es is S Ge a eS 37+39 
PreCautiOns: ~ 44 wales eke wey oe ee See eS 35, 39, 40 
PREPATAtiON: cis: ics 4s 4e ee Ss Bs eee S-  aceee 35, 40 
TONGCS: aie 664.0 Gin d ok DS ww Se Sa ae Bae 22, 34 
Thickener 
GCStrucllons G54 ee ee ee Ba A wee Sas 46e 
QUANEIUY 6 o.d. Got. bese erin si tk es ao ar LR Ge eth e: ot, we GER 9g, 35 
StOPaee andes hee REISS OR ee ee 35 
SC ge a Bee he, oe es ee a ee ae PS 35 
Time<Of GISCHALEE «co acces Sede Siew: Be bnew ees Se Be Ae 9b 
MOO IG 25-6 4 Sah ee ok ne ae aoe ere ee A ee 10a, 77a 
TAMING | ees s. dak aie OOS RS OES IRS 15, 30a 
TPICGCY 6:4 338-6 eS Bok oe Oe 14b, 26a, 49, 52, 63, 76 
Trigger rod 
GESCTIDUION:- 6 si is FO a ee Se SS 76a 
WUD PIC At ION s.a-6.94-5..4: es Se ae ee ee ee eee 49 
Maintenances «4.44.26 eS Sed ere dae SS ewe 521, 76d 
TPIGGCr SCrOW: 22685 ee eh ee ES ES Sl stig 76 


99 


Paragraphs 


- T Contd - 
TPICCEr SPFiING. v2..ca4weuad es Geeks f 52k, 63d, 76 
a172 
UNGCTOMISN sg oe ee ee er ok SS ee ARS ys 22b 
Uses of flame throwerS....... 2... cee eee ee we ee eens 3 
-V- 
Valve-adjusting wrench 
SO CCl 5 oes chicas encase th She ee ee te 48a 
MASE s, Acta ie ds Scored ne Woe Bs dss es cnr way ee os a evs SIS 75d 
Valve, pressure-tank .........2.. 000 ec eeecevevees 75 
Valve-diaphragm assembly ....... 10, 48b, 56c, 58a, 74, 75 
Valve flexible shaft 
AC IUStMENE 4+ id, bh SS a SS th Sls eee te eta 66d 
GSSCHIDUION: 6.4.4.4 w 4-54 2 eS eb eee eee ee 66a 
installation ...... sistas Wipe teeta steer ai saa ay ks ee - .66¢ 
TID PICAUION ss: ekg soa we: Soe ee Rive Bl Scare tees Ge ae) a ee 49 
TFEMOVals 6-4: c- te See SEE OS ee ES SEES GS 66b 
Valve grip 
ACTION ce 2-62 4-5-6 eB bes a ce Sa ws Seb ea 8 14c, 74a 
GSSCriDtion:: 6.453%, eee SR 24 bo 4 Anse SB has a eas ae ae 74a 
SLfeCts Of Giri 6 a ee wh Sen in en Be Ea aa 42 
NStallation. o.6-2-s aceie SSEe we ar be Bio ee wie. BS 74¢ 
TOOK Sy fire, be Sek. ce Be Se St es eng Ae J sas alles Be Te ek EG. 08a 
VUDPICANION < 6 Ssse 6 Be Ree Se ee ae ke 49, 56d, 74d 
WAAINCENANCE sands ee ew Ete ee eae we ee 74d 
POM OV AG: cos 4.5) bo oe, se Scere: Bader ree due oet acs a Gd it he 74b 
Valve=Crip Spring > 6. ie eo ee ee oe ce Ba Se Bee ae 74 
Valve lever 
GESCrINUON: <3 4-o0a6 oo. ora ew ee we ee eS 74a 
GNStalACION. ‘69-36 Soar eae. 6 Sk SB ee aoe a 74c 
MUD TICACION eet ae: se eg ed: Sa & JB cain, Sees ~.. 49 
ODETALI ON se 12 oa 8 ae a Se eh ee eee ew B98 14c, 62, 74a 
MOU series on8 ek ar es aotearoa ae See tte Ye eas eae o2e 
POMOVALS <4 ack a ews Seta Se Eos @ SR She Ak Ske 74b 
Valve needle 
BC JUSUCIG oe ce sas eghates hia Ra ee Bc hg Gs es eee eee o2e, 75d 
CLEANING 6-5. 14 eke, A ik ae we ee ye ee SO oe Ge O02, 0Od 
GeSCription: «4. s.8. 4846 ewe. eas ee es te far Ha Se top ee 08 75a 
PNSt al AtiON 2. seve he ash hos oe Avi Wy i 2 ea Se 79¢ 
OBIS? ee i Ges ahs ar ee we, Ors we ew cs ae Gl cats A: ee Benen ee 08 
TEMOVAL ee ce ae ae ies OER a ee we ae 75b, 75e 


100 


Paragraphs 


- V Contd - 
Valve, fuel 
QQIUSUMENUS. «4:05.65 S40. Se Ge ee BSS 6la 
CLOSING e502 Seco 0 a ae te ies ce eta De es Se cbe e o6f, 61d 
GESCPIPUON: 5 25 ose es ob, 74a, 75a 
SITECtS OF Cite ae Ge Sih es DoS EM Sed ae eS 42 
FAIUTE 10: ClOSC rc, iki Ve Re SS BEESON ERS 62 
INSTAL AGION. odes isk WS Gs GO i eS wie As 6la, 74c, 75¢ 
MCAS: yea ae a At Swe ine, Be a ee Se a he a ee o6c, 58 
WUD PICALION: » ox 2.5. 5 heb se 6 eR axe ek Bl hake Ge or Se ck 49 
ONETALION «. ic bc Be oe we 14c, 26b, 61a, 74a, 75a 
TPOMOVAl. 520. se ob oe OS, SOR we ES-ES 14c, 75¢c 
ROS UI 3), ba he ds eae eo Bt teats eda a we a wes le os a an o6c¢ 
Valve pressure-tank 
GCSCTIDUON: 6.0658, we EA SG Sa eee ee a ace oa, 66a 
STPCCES KOE II col cago se-.1ay Geses ee, Bas eee eS ene We di Go sna Heat Be HR 42 
INStallaAWON, ve A og wien ee Si ie Co a a ee 66c¢ 
OPEratiON: scan meee SEs Raves 14a, 21, 55g, 61b 
POT OV Ad chai tere: dG a teh ea tara ia ee cg ae te ete Se eur 66b 
PEPIACCMIENE ss oer hn heat ae eee ee Se € aces 48b, 66e 
LOSUING® S05 ooh Boe, ee eee ee ae de eae al lees Dla, 53¢ 
Walve Sorin: 6 a: we 6-4 Sew Shs Go eke ey LS ent e ees a 75 
Void: in-Mel tanks «as. 4.66. jt dtr eee eee te Sa 53b, 68a 
-W- 
Washer, COUDIING 2.4.0 Siw ws Ee rk eo 10b, 48b, 70, 73d 
Washer, Giaphragm: < -.-4.256 6s ace 4, 6 a ee ee 75 
Water 
and ignition cylinder ............. 00 ee ee eee 31, 41 
GTICCT- OM TUG! 5: 6k gic ios ee ee YS eee Se eS 35e 
CHIECl On thiCkKener <i: & sta we es ee a PBs be ee ee 30e 
BIfECt ON WEADON 4:2 ees. s aoe ek ae tes Hees 41, 51g, 7le 
MSE IN. LOSEING win oc. dw & Bal ecw ane doa Foe ae ot Sad ee eae 56b, 67d 
use intraining ..... ela Wests Gee Naicte sestesae, Sh ites Osa UN Rd 15 
Ws i wos asraceeant a Snes fe cia renee acerca we aes 4d, 9c 
Wind, CTIGCES Of s,s. ent oh wt Sire Ble ad woe es Ss 23, 45 
W ONCheS 4-5-4 35. os eae ee ae 10a, 48a, 67d 
-Y- 
VO orcs rah ace a Re GO Girne. BO tee fos ese se gr eee ae Sve se aed oe ee Sia ee 75 
YOKEC DIOCK: i a00 5 eR ae oe ee Se hoe ee Soe we aS 75 
VOKC Sate 2576 wa eds eis Se Be: Sea A a ee 75 


101 


NOTES 


102 


NOTES 


103 








NOTES 


104 yr U. S. GOVERNMENT PRINTING OFFICE :O —1950 


